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| ON THE ERRORS WITH WHICH LOGARITHMIC | . 
| | COMPUTATIONS ARE AFFECTED.” _ - | 

| By Cagi BREMIKER, PH. D. | 

| | INTRODUCTION. 

| The original of the following dissertation on the errors of 

logarithmic computation appeared in 1852 as an introduction / 

to the first edition of Bremiker’s six place tables. The great a 

, excellence of the paper has led many students of mathematies 

to read it, in spite of the fact that the edition of Bremiker’s | 

tables which contains it is quite inaccessible, and although the | - 

difficulties are further increased because the original is in Latin. 

Mr. P. E. Doudna wrote out a translation of the paper in 

1894-95, at wh ch time he was holding a fellowship in applied | 

. mathematics in.the University of Wisconsin. Mr. Doudna’s - ~ 

failing health required him to remove to Colorado, where he : 

_ died in February, 1900. Mr. E. F. Chandler, who was fellow 

in applied mathematics in the University of Wisconsin in 

1898-99, wrote out, at my suggestion, an independent transla- 

tion of the paper. He was furnished with a copy of Mr. Doud- | | 

na’s translation in order to verify his work. We deeply regret 

that Mr. Doudna was not able to go over the present translation 

before its publication, as his judgment would have been of , 

great value. It has seemed right, however, that the translation | 

should appear under their joint names. 4 

College, and E. F. Chandler, A. M., Instructor in Mathematics in the University of North 

Dakota. 

, (427)
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os Mr. Chandler has recomputed all of the tables and illustrative 

ot numerical examples given by Bremiker. A few corrections are 

| mdicated in the foot notes. ,No changes have been made at any 
} point except the correction of palpable misprints and the inser- 

| tion of the numbers attached to the: principal equations and 
} formulas to facilitate reference. | | 

,  Cuas. S. Stricter. | 
Madison, April, 1901. — | : |
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CONCERNING THE ERRORS BY WHICH EOGA- 
RITHMIC COMPUTATIONS ARE AFFECTED. | 

| — — 6m68Ur | - 

Since the exact value of any logarithm is in general an in- - 

commensurable: number, which can not be expressed except by | 

an infinite number of decimal figures, and since in the loga- 

rithmic tables only the first decimal figures are given, which we 

use in computation instead of the exact value, it is evident that | 

a result obtained by the use of logarithms is affected by a - 

greater or less error. But whenever we are willing to use in 

the computation more decimal places than are called for by the | 

: accuracy of our data, this error arising from the inaccuracy of | 

} the logarithms may be disregarded, in comparison with that 

- which arises from the inaccuracy of the data. If, however, in 

order to save useless labor, only as many decimal figures be 

- used in the computatiou as are called for by the accuracy of the | 

| data; then it will be proper before the computation is com- | | 

~ menced to consider the theory of the errors which can arise | - 

from the omitted decimals. The discussion of this theory | 

which is attempted below will show whether five, six, or seven | 

decimals ought to be used in the computation. 

§ 2. . 
First, assume that the errors of all the logarithms used in 

the computation (1. e. their true values) are known. Then by | . 

the aid of the differential calculus the error of their resulting 
sum can easily be found. For this it is sufficient to use only 

| the first differentials, simce, in comparison with the true values 

of the logarithms, the errors can be regarded as infinitesimals, 

whose higher powers are of no weight in the computation. In 

this computation the following equations may be used:
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| d(logz) = o. ] : 

| | d (log sin x) = cot x. da ae | | 

| . | d (log cos 7) = ~ fan. da | a 

d (log tan x) = sn or’ ax | . 

| | _ 2 , a 
d (log cot x) = — a ax | | 

Furthermore, the manner in which the errors of the number | 

a and of the are A are connected with the errors of the Briggs | 

_ logarithms is shown by the following equations: | 

| | fioga) = == fajts" : 

| | f (log sin A) = = cot A f(A)+f" 

. f (log cos A) =—— tan A f(A)+f' . 

| _ 2m A ' | ; 
7 J (log tan A) = rein dd? +f . | 

log cot A) = — fA) +f" | , 
| f (log co )=—7anoa" )+f 12] oe 

| fa=.fpioga—r  $ | 

| f(4)= = tan A . { f (log sin A) — J } | 

: = —— cot A. { F (log cos A)— Jf" } 
vid ” | 

| = 5 sin 2A. \ Flog tan A)—J" } | . 

=—5— sin 2A. { F (log cot A)—J" f | 

_ where an f indicates the error accumulated in computation and 

transferred from the logarithm to the number or arc, or from 

the number or arc to the logarithm, and /” denotes the error of 

a logarithm taken from the table; m == 0.438429 is the 

modulus of the Briggs system and r = 206265 is the length of 

the radius expressed in seconds of are.
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These equations, if applied to any logarithmic computation 

| whatsoever, show the error of the final result as a linear func- 

tion of théseparate errors. To illustrate this, take as an ex- 

ample the equation | , 

| sin? 1¢ = sin? 1(a—b) + sin a sin 6 sin*® $C , : 

__ which expresses the third side ¢ of a spherical triangle in terms 

| of the given sides a and 6 and the included angle C. First com- | 

pute " | , 

_ sin} //sin a sin 6 , : a 

| | : cot # = gink (@—b) 

then! } | | Oo 

Y | sinke= sini C')/sin a sin b 

| | * COS fe " | | 

Then if the errors of the logarithms of the table are arranged in | 

order, | | 
in sin}@ __ the error /, oS 

66 sin @ 66 66 Si | . | 

66 sid b 6 66 Ss z. 

“ sinkia—b) “ “ fe | ~~ | 

* cot u 66 a 
— 

| © cos 4 ec fo * 
66 sin de 66 66 ha 

the error in the sum from which cot » is determined will be | 

Siti tifsa—fe | 

whence there arises an error | 

in equal to — 5— sin 2u(f, +4244 fa—Si Ss) 

inlogcosz  * = sin?u(S, +S, stifs—S tf slthe 

inlogsingje “ “ f,+3/2+4/ s—sin’e(AiteSstasls Se Ss) Se 

== cos?u(f,+2fet2fs)+sin*H(fitSs) Se 

and in cequal to 2" tan te {costu(f, tif, tifa)tsinuiths) Seth
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a § 3. | 
| _ Thus the error of computation takes the form — : 

| Ay fz +g fatasfs+ .... + aT, | , 

| in which the coefficients @ are known, but in which only the lim- 
| | its of the quantities /',, f,, etc., are determined. 

Assume each f to have this limiting value, and add the prod- 
| ucts | | 

ES +e fates fg feces : . 

| the signs + or — being disregarded, and the result is the great- 
| est possible error - | | 

= 3 (af); 

the extreme limits within which the error of the computation 
: must necessarily be included are | 

—. (af) and + 5 (af). | 
But the error will never reach these extreme limits, since each 
error included within the expression frequently diminishes to 

| an infinitesimal, so that the maximum error as given above is 
| 7 not a suitable test by which to measure the accuracy of the com- 

putation. If for each error lying within these limits a propor- 
tional number could be determined, which would exhibit the 
relation that holds between the number of errors of that mag- 
nitude and the total number of errors of every magnitude, _ 

| or which shows how many errors of a certain magnitude there 
would be among all the errors possible, we should have enough | 
proportionals to test the accuracy of any formula. 

Such numbers may be found if first we give to each f all the 
different values that are possible, then substitute in the sum, 

MOS +a, fetes fy +.... Fat, | | 

all the combinations of the different quantities; in this way | 
we may observe how often the sum will equal zero, and how 
often it will be equal to any other given number within its ex- 
treme limits. |
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| § 4. . | 

If y denotSs the extreme limit of the error by which the log- 
arithims of a given table can be effected, all the values which f 
can have are shown by the series : ee 

n —1 —2 n—l ” 
my ry, ry eee On + rs + TY 

in which m is an infinite number. The total number of 
these values is 2n + 1. And it is a necessary assumption that 

each one of these values will occur once, and only once, since 

there is no cause at work which will give predominance to one | 

value rather than another. | | | 

Then if we form a series of the values of a,7,, this series, 

which is merely the previous one multiplied by @,, will be | 

n n—1 n—2_ n—1 n 
is Oi a nee 0.... + Us + Fae | 

We shall have a similar series for eachaf; the number of terms | 

- ig the same in all, but the intervals are not the same. In place 
of these, and for the sake of simplicity, let the various series be — 

so written that the terms have a common interval. It is evi- | 

| dent that this is legitimate, since it is merely so distributing the | 

total interval between — 2,7 and + @,y that the number of smail 

intervals is changed. Thus instead of @,f,, @sfa, ..-. we write | 

the series | 

na, na,—l na,—1 Nery 
—— Vs; a Y see OO... + ¥, + a? 

NA, NA,—1 NX,—1 NAy 
—— n Vs an V vee 0...-+ nm ¥ 

Na, na,—1 . - na,—l Na, | 

TV OY 0... +$— + BV” 

in which the difference between the terms is everywhere the 

same, namely, -, but the number of terms. is respectively 

Qna,t+l1, 2nea,+1.. 2na +1
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Furthermore, since it is required to find the number of com- 

binations which, taken from the terms of the series, have a sum 

p, we form the series . = 

By catchy mt, ty 
— 2 +e +...+29+...42 +a | 

. | _ nas y "ct, ney | ney | | 

| 2 +2 oo. po? +. + +z 3] 

| | : Ne, . na,—1 . | na,—1 na, 
: ——y ry : ——r =r 

et te tot te te 

_ | and multiply these together. The coefficient of the term x” 
will be the required number. - | 

To facilitate the multiplication, let us first divide the series 

gO, gO gy | 

| respectively, and put | 
| y | | 

an=2z, Qna,tl=wu,, 2na,tl=wu,.... ana +1 =U 

Thus, (having thrown out the factors : 

’ | eT, gg O87, etc.,) 

po there results the series 

. Tteteet... petit 

lt+e+27?+...24+ gual 

~ lte+224+...42% 1 

in place of which can be written the expressions | 

1241 12s 1—2"r = 
lz’ I-z’ “" Tz oo



| ~ Bremiker—Errors Affecting Logarithmic Computations. 435 | 

~The product of these | | 

(aa —2%1) (1 — 22) (l—z"r) : 

| a— 2)” se | | 

is to be changed into a series of powers of z, ‘And so instead | 

of the divisor 7 | 
. | | 

we assume the series of ascending powers of s, — a | 

1+ A,2-+ A,2? + .... Azzt-+ eee | | : . | 

of which the general term is | / 

| _, _v(vt1) (v+2) .... VHt—l | — 
At at a | 

. In place of the numerator, if we multiply its factors, we have 

the series 

| 2 Uy be u u 
tate pe bbe + te ke rity) 

_ tiers fates beet ty—at U,st4,) | . 

u we Tt | OT 
| beeen ED" ETT oT ” 

and if this series be multiplied by the series for. | 

| (L—2)” : oo 

| - the coefficient of the term z¢ will be | 

Ai—(4y_y +474 F “eee TAy_y) +4y_y —u, +4s_y —u, | 

+ e@eove tAr iw —u 4 tu, — us F eoee) + eoce a
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' _In this expression we are to retain only those terms which have 

positive indices. | 

~The binomial coefiicient | 7 
: At = (v-+t—1) t =(v+i—1),_4 

. 

in this last form of the numerator arises from a finite number 

(v—1) of factors, of which the first is >+¢-—1, the last © 7 

7 #+ 1. Furthermore, since it must be assumed that all 

the exponents t, U1, U2, . + . finally become infinite, we 

may write instead of 

(v-ft—1)) 4 : 

a the expression | 
yt | | 

| | (v—1jr’ 

where (y—1)!is the product 1.2.3.... (v—1). This change is 
merely the neglect of the lower powers of ¢ in comparison with 
higher. At the same time the coefficients 

. 4eu, At us, 

etc., are changed in value. Thus if sya denotes the sum of y 
elements of the series u,, we, U3 ss. u,, the coefficient of the 

term z’ willl be 

1 v—l v—l v—1 4 (—D! t — & ({—s,u) +2 (t{—s,u) — sees «(4d 

In which = signifies the sum of all the similar values, and all 

) the sums s,,7 which are greater than ¢ are omitted. 

In order that the coefficient sf the term 4? may be found, 
: its value, expressed as a function of x, must be substituted for z, 

and also the multiplication by the factors neglected above, 

AV —A2yV Te Y 
x , a 9 000k ; 

must be performed, so that the power 2’ is changed into 

| fy aytart bay 
a = aP °
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- “Thus we must put Oo oe 

t= (Ptatayt ea) - | 

in order that everything may be included in the quantity p. 

Furthermore, if we put for brevity | 

ae +a,ta,t+....-a,)=m 

and instead of u;, u,, .... u,,, write the corresponding values ) 

2na,+1, 2na,+1, eee ana, +-1 we have 

t—u, = 2n(m—a,) : 
| | t—u, = 2n(m—a,) 

| _ and in general 

- t—s t= 2n({m—s et a) 

in which s,,¢ denotes the sum of » clements in the series 

- Ais Tes Az eooe A, | 

By these substitutions we have | | 

- y-l( 
a m”—1 —2im—s at 4+3(m—s,a)”—1— wees | | 

as the coeflicient of the power . | 

2 2m—(a1 +a,+.... a,) Y, 

this then is the number that indicates how many times among 

the total number of combinations, 

(2n)” a, ayQs sees By 

that one is found whose sum: is 

{ 2m—(a, tart....ta, )by
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Lastly, if we divide by the total number of combinations, we _ 
have the probability of the error | | | 

| jamHatart...ta,)by vie | 

| 1 v—1 | 

a _ Therefore the probability of. any particular error approaches 

| zero as n is increased without limit. | 

| § 5. 
| If it is required to. find the formula which expresses the | 

| number of combinations within certain limits, it is only neces- 

sary to choose a series of exponents in the product of the series 

[3] of §4 and sum the coefficients. For this purpose let us 

return to [4] and take the coefficient of the term zt , 

. 1 ,y—l y—l iis y—l | a t —=(t—s,u) +2 (t— 82%) sees 

and for ¢ write in order all its values from ¢==1 to {==t and | 

sum them, which will give the expression required. First yv—! 

- is changed into the series | | 

| ipo” —bg7—L grt et, | 

. this series is equivalent to 

1\ 7-1 /2\7—1 /3\v—1 ¢\r—-1) 4 
‘” (7) + (3) + (3 +..0.+ (+) Tr 

which, if ¢ is assumed infinite, can be expressed by the integral 

. rf? 2”—1 dr=t— | 
- vy 

_ 0
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By the same method, | | 

. (g—u,)” 1 , (t—u,)”—! , etc., 

in which ¢ does not take values less than 11, v2, etc., become . 

1 (t—u,)” , 1e—u,)” , ete. : 
V to ; 

The sum of these can be expressed in the form | 

: AS -8,u)”. | , | 
YY | . 

Similarly the powers | | | 

(tue, 11g) 72, (tyr) wn (eg tt, | 

| in which ¢ has as its least values | | 

. (u,;+Uz), (Uys), ooee(%y 4 +u, )s 

ean be expressed in the form | . | | 

1 v Oo 

Thus the sum of all the coefficients of the powers from 2° to : 

gt will be : 

= t” —S(t—8,u)” 4-3 (t—s,u)” — .... os . 

Then, substituting according to the same plan that was used in | 

§ 4 and dividing by ths sum of all the coefiicients or (which is . 

the same thing) by the number of all the combinations, we have 

_ to v Vv v - | 

Via, gXy....,, m —Z(m—s8,a) +A(mM—sya) —.0e- [6] 

which is the probability that the error is between the limits | 

| (a, fay bent ay and {2m—(a;tort..tay) $7
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| The value of this will be equal to unity if we put : | 

| M = AFA... Fa, 

representing thus the certainty that the error must always be 
between | 

; _ —(Q+a_+....Fa,, )y and (4 +%+....-a, \y 

If, however, we had preferred to develop the series in § 4 ac~ | 
. cording to decreasing powers instead of increasing, we should. 

have reached the same formula for determining the probability- 
of an error situated between | 

MFA... ta, ly and (a,+a,+....+a,, —2m)y 

And if we put _ 

m = ¥a,+a2+....+¢, ) | 

it must be assumed that the value of this equals 14, as indeed is. - | 
the case. But if we put . 

| | | m P(A +Ae+....Fa,) | 

: a the formula will still give a value equal to unity; this and many 
| other properties of the same formula, which can be proved by the _ 

| theory of finite sums and differences, it is needless to follow 
out here. 

| Lastly, if we designate the probability [6] found above as. 
| Wing 2nd put 

| apata,t. 126% = 8 

then LV, is the probability that the error lies between _ sy and 
—(s—2m)y and 14 — w,, is the probability that it is between 
—(s—2n)y and 0. And so, since the probability is the same if 
the limits are positive, the probability that the error lies between 
the limits 4 (s—2m)y is 1-2 Wm, in which 7 receives ju order alk 
the values from 0 to %s.
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§ 6. | 

To show by an example how the formula is to be used, let us 
take twenty logarithms from the tables and form theirsum. All — 

the logarithms taken from the table are affected by an error, of 
which the limit is one-half the last decimal place; it is required , 
to find the error of the sum. | 

Here we take a,=a,=....=a, =1, v=20 and y = ¥ of the last 

decimal place. The sums s,a, of which there 20, each equal 1; 

s,a=2, there being a= of these sums; s,a=3, and of these there 

20.19.18 | . | 
are 5-37 etc. So W,, becomes according to [ 6 | 

1g oare 1120.120-19) p20 20.19.18, ara 
20! }m 200m — Nn Te | 

20.19.18.17,  aye0__ | | ; 
a | tT3-3g 1) af | - 

| The extreme limits of the error are — 10 and + 10, and the prob- © 

ability that the error (without regard to sign) is between 0 and | 

10— mis1—2Wm. Thenif instead of m we put in turn 1, 

9,8, . . . 9, we have the probability of an error between the 

| limits 0 and 9,8,7, . . . 1. Performing the subtraction and 
‘putting the total number of different errors equal to 10,000, we 

have 

between 0 and1, 5,586 errors. | 
66 1 ** Q, 3,194 *6 

«966 3, 1,085 «6 
€¢ 3 66 4, 178 66 

6¢ 4 66 Dd, 16 66 

6¢ 5 66 6, 1 66 

6¢ 6 66 10, 0 66 

that is to say, among 10,000 sums which are made by the addi- 
tion of 20 logarithms taken from the table, 5,586 are affected by 

an error between the limits 0 and 1 in terms of the last place of 

decimals, and the error of no sum is greater than 6. ” 

This computation can be tested to some extent by several trial 

additions of twenty logarithms. Take as an example the sum
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po of the first twenty incommensurable logarithms from a table of | 

| - five decimal places, in which we find, by comparison with the 

| sum of the same seven place logarithms, an error — 1.66; in | 
other words the sum of the five place logarithms is 1.66 less in 

terms of the last decimal place than the sum of the seven place | 

| logarithms of the same numbers. Let us find in the same man- 

ner the error in the sum of each succeeding twenty logarithms 

(the rational logarithms of the numbers 1, 10, 100, being 
omitted). 

The errors are found to be :* —— 

, Sum of logarithms. 2— 22 error —1,66 | 
| 983— 42 “© —216T | | 

| 43— 62 “ —OB8I 
63— 82 % 202 . 

| 838—103 * +042 
| 10i:—193 “* +4083 

| - 494—148 * —OOT 
: 144-168 “§ +087 | . 

| 164—183 “ +093 
181-203 “ +4001. : 

| 204-293 “ —175T | - 
| 294 — 243 + 323 7 

a 244-263 “ —O12T | 
: Q64—253 “ —154 | - 

| | 934303 © +048f 
| 30i4—323 “« —012 

301-343 * +019 
344363 “ +4075 
364-383 “ —167 | 

| 384— 403 §§ + 080 . 

* By. performing the addition from two different sets of seven place 

tables (one of them Vega, Bremiker’s 4Uth edition; Berlin 1887), I find con- 

sistently these rest * 3: 

| Sum of logarithms 124-145 error —1.92 
294-943. 43.13 | 

I also find several mistakes in signs which I have corrected, judging them 

to be misprints in the Latin edition. I did not correct the two given above, 

although it seems they should be as here given. [If corrected, then the 

summary just below should read 

12 errors between O and 1 
5 66 66 1 6¢ 9 

9 66 66 2 66 3 

1 66 $¢é 3 66 4 

which agrees with the theoretical results given a few lines below better 

than those given by Bremiker.— HK. F. C. 

+ I have changed the signs of these numbers.—E. F. C.
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80 in these twenty sums selected at random there are | | 

| 13 errors between 0 and 1 
re 
9 66 66 2 66 3 

1 66 66 3 66 4 . 

We should compare these numbers wich those found above, 

dividing of course by 500 since in this case there are only twenty 

sums, instead of 10,000. After this division the probability is 

11 2 errors between 0 and 1 

64 «© 1g 
20 €6 66 9 é¢ 3 . 

0,4 66 66 3 66 4 

so that there is as great an agreement as could be expected in so 
small a number of sums. 

The smallness of the probability of the larger errors is seen 

| both from this result and from the example above, since in 

| 10,000 errors of this kind, only one exceeds five units; the 
extreme limit of ten units is so far remote from the range of er- | 

rors which actually occur that errors of that sort are to be re- 

garded as practically non-existent. or by actual computation 

the probability of an error between 9 and 10 is found to be 1: 

2432 900-000 000 000 000. Moreover the extreme limit of er- 

ror is of little value in logarithmic computations, as will appear 

below, where more accurate criteria are proposed for testing such 
computation. 

§ 7. 

In discussions of the probability of errors the probable error 

and the mean error must receive especial consideration. The 

limits within which exactly half of the total number of errors is 

situated is called the probable error. Thus the probable error, 

according to our formula, is (s —2m)y if m satisfies the equa- 

tion 1-2 Wm =} or Wm =}. This equation cannot be solved by any 

direct method, . 

The mean error denotes the arithmetical mean of all possible 

2
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errors, computed from the errors without regard to sign. We 

obtain it if we multiply the error (s — 2 m) y by its probability 

— to dg, v—\ vy—1 
2n(v— Aj iyAg.... @, }m —2(M—8 a) +2(M—S&2@) eee ( 

and double the integral of the product taken between the limits 

Oandi%s. By this integration, either dircct or as in § 5, we 

have | | 

__ 4y iC y41 <8 v+1, <,8 v4 
(y+ljlaya,....a, (3) —2(y—81%) - +2(g—820) [17] 

In this formula we are to take only those sums of powers that 

have positive exponents. If we take the same example as in § 6, 

we have, according to this formula, the mean error equal to | 

1.03266. The probable error, however, is found to be slightly 

less than 1. | 

| § 8. 

By the means proposed above we can determine the probabil- 

ity of an error within any assigned limits in any quantity com- 

puted by logarithms. Since, moreover, we have already shown | 

| how the probable error and the mean error can be found, the 

general problem may be considered as solved; unless there re- 

main further difficulties in applying the formulas. For it hap- 

_pens that, whenever » is a large number, the separate terms of 

the series employed are formed from very large numbers which 

in turn cancel each other, so that 1t is necessary to use many 

more decimal places in the computation than are required in 

the completed result. Thus in the example in § 6, eight place 

logarithms were used in order that the probability might be 

computed to four places. And for greater values of v the dif- 

ficulties are increased to such an extent that if v = 100 the 

computation of the values can scareely be undertaken. 

In order to avoid these difficulties, theoretical accuracy must 

be to some extent sacrificed and resort had to approximate 

values, in order that we may express results in terms of the 

integral of ¢ * ", which is of fundamental importance in discus- 

sions of probability.
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- $9, | 

For this purpose let us return to the series [3] of § 4 and put 

e~*V~—l for 2”, so that if 4 is written instead of y—1 the ¥ y 

are changed into | 

ety 2h + e —(n—1) Oz : peel, a pelt, 20, na, zt = ep, tz) 

ea zb eg (n—1) Aazty peop. pel(@Dae2t Na e2t ?,(2) 

—na, zi, —(n—la, 2i 9 (n—lha zi, na, zi __ 
é vy “she vy “+, pte. ..e vy “"+Ee¥ = 9, (2) 

| By multiplying together these series we have, as before, a series 
whose coefiicients show how many times the exponents can be 
combined into any given sum. We have accordingly | 

P12) Po(Z). +0 G, (2) = he eles 

if £, is the coefficient of the power ¢* in which ¢ receives all 
values from 

TN, + Xa... Fa, ) to nla, +a_+....4,) 

If we multiply this equation by e~“*! and integrate between the 

limits — z and + z we shall have on the right hand side the sum 
of integrals of which each one, as | 

ks, { oF ae 

becomes equal to zero if ¢ and ¢’ have different values, excepting 

only the one in which ¢ = ?’, which will equal 22 & so that we 

have | 

- 1 7 ° 

al P3(Z)-Po(Z) 10D, (sje dz = kt (S] 
—2
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Then if we give in turn to ¢ all values from — nec to + ne, instead 
of ¢—** we have the series 7 

e—nezite—(ne—) zt + woo FE9+... pe(ne—l)zi +enc2t . 

= o—nezt (1-+-ezi-e2zi+-.... +-e(2nce—1)27-+-e2nczt) 

Jeeltnet+D2t 
= e—nezt Te | | . 

oer 2nc-+1 2ne+1 
| —¢@ 2 sin 2) sin(2 tte) 

= e—ne2zt ,- Og SE, 
2, sin 42 sintz 

- 6 a 

Similarly itisfound that. | 

- , Ina, 
sina te) sin( nest ta 

etc. By these substitutions the integral shown above is changed 

into 

Zk, [from t = — ctot=+¢] 

$2 44 
: 2na 2 .; . ._, 2ne+1 

/ = = sin(=21* ta), sin(22at ly woes sin(——, —_2)sin( one 2) 
td 

. sin lgz 
—7 (sinlé2)” “a 

or, if we put nz = 2, into 

+-c0 
1 sin @,7.sin @,%....sin@), x sin cx 

= >t 
‘ (sin=-) | 

—O 
:



| Bremiker—Errors Affecting Logarithmic Computations. 447 

But the function which is to be integrated here becomes @ | 

maximum if x is taken equal to zero. As x increases, the nuin- 

erator repeatedly becomes zero, while the denominator continu- 

ally inercases, so that we have a sufficiently exact value for the 

| integral if we take large finite quantities — g and + g in place 
° . . . ° . o ° LX e , 

of the infinite limits. By this substitution sin s— is changed 

inte = for the quantity n is assumed infinite. Thus after | 5, | 

division by : | 

(2n)” B1%y_uee A, | . 

we have the probability V, ofan error between the limits —eé | 
and + ¢. | 

+ 
| 1 sin a, 2 sina, 2 sina x sin ex | 
Ve = T ae 

| a,x Ay 2 a,x xc | 

Then if each sine is expressed as a series, so that | 

lo (m2) —-— le 272 a 4 4 ne | ea ey 130% cece 

and similarly for 

sing, @ 
log [ines2) ..-. log (er | 

AoxL aa |, 

we have 

. . sing, +\ 
log fincas, sine Sr) = — lyvo%x9—, 1 vo'te! — .... 

a2 a52 a, & 

if we put 

@,?+a,7+....$a 2=r69 (9] 

and : 

@*+a,*+.... pa t=vo's [10}
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| But this series can only be substituted if it is convergent, which 
is the case if a function of the variable 7 of the form xr“ is 
substituted for z By this operation the scries is changed to 

| ho? Vv 1—21 _hto'*, 1—4a woes | 
6 150 

| in which the first term increases, and all the others diminish, 
for increasing values of » provided 4 is assumed to satisfy 

| >a > 
For then the exponent of7 will be positive in the first term, and 

negative in all the others. For example, let a=% and we 
obtain the series 

—} k262ys — yi, k40"4 yt... 

Hence if in the integral written above, we take the limits g = kv— 

instead of the limits — o and + o, we shall approach the more 

nearly to the true value of the integral the greater the value of 

vy. For we have | 

+9 

ed J e—ir8a* (says a 
. _, 

and if we put 7=7/V = | 

sin cz V8 
—(G2 23 

Ve —_— = é 6 2 (I-0" 424) 4:
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The limits will be : : 

+ ky—-3. fv. tn Vomv 

in place of which o may again be substituted since this limit 

becomes infinite with ». Moreover the function to be inte 

grated remains the same whether x has its positive or negative 

value, hence 0 may be put as the inferior limit and the integral 

doubled. Thus we have 

| 3 1 sin cz 6. 
—6*z? 4 

Voz e  (L—= 6! 424) —_— dz [11] 

| 0 

which can be considered as the sum of two integrals and com- 

puted by the assistance of the ordinary formula , 

2D _.. ——f 
a —— 

eet cos2fx dz = V * ae 

= 0 

For by integration between 0 and / with respect tof this gives 

CO — l pr 

garnet 2X a. _V * e ae df, 

. x a 

0 0 

which is the desired reduction for the first part of the integral. 

‘Whence 

eV & eV & 

Y'.232-— —_-2dz=— = —2 Vey = e-dz Var e-23dz, [12] 

0 | 0
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If, however, we differcutiate the formula three times with re- 
spect to 4 we have 

| | 

—a*2? 5 in onde Vee | OR | € x* sin 2hxrdx =e —é ae dat He |. 

0 | | | 

which we can employ in the reduction of the other part of the 

integral ; thus 

3c0'4 / 6 32 | 
, coo c? [13] 

Pema 8 doige) 
Finally the equation | 

| V=v—v" [14] 

_ shows the probability of an error lying between — cz and + cz; 

the second part V” either vanishes for large values of y or is 

very small, 

§ 10. 

| Tf hy denotes the probable error, according to the definition _ 

V,, will equal 4%. In order to find h from this, first take V” 

= 0 and compute h by means of the equation ”,—14. Thus 
by the aid of a table which shows the value of the integral - 

2 

_ 2 : | 
VY = e—2dz 

0 

corresponding to any value of z it is found that 2 = 0.476936 

if the integral itself equals 14. This value of z being denoted 
by p, we have from the equation Me = % 

ec 8 06/6 _ v 
SV a0 oF = 26 /E
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Thus we compute c as a first approximation to h; then on put | 

ting c+dc = h we shall have de from the equz:ion 

| = Ve o den” | a 
dV'cde = Ve or de=s * 

in which the value just found is to be substituted in place of o 
Thus, since | 

Ve __ Set | 
dVe=z—"e *”%* 

6a 

we shall have | 

, _ Vv" __ 300" 428 | de= Tp joy 6.08 HP) 

and. oo, 

| v 3p6'* "(y_2z52 | = YO p = 26p VY tien (1-760" ) 

Then y is the probable error; but the second term either van- | | 

ishes for very large values of » or is negligible. 

The mean error, defined in § 7, can in general be computed in 

the same way as the probable error was computec in § 9. For | 

we may start from the equation [8] which expresses the proba- 
eye t 

bility of the error 7 y, 

+2 

_ il 1 
kt => J Py(Z).Pg(Z).0 4. Py, (2z)e—eidz. ——__— —____. 

V 
(2) By Xe... AX, 

—n 

and substitute for g, (z).......... the expressions involving 
sines, and substitute for the product of sines the function of the 

exponents. ‘Then we shall have | 

D 

1 —$vO°Z 4H rg Ax = J é (1 150° z*) e~ eat —— 

0 : | 

. * In the notation of the author, dV’ here denotes the derivative of V’ with respect te 

eo. [E. F.C.)
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as the probability of an error cy. Then by putting ay // -=@ 
6 

| - and cos cx instead of e~°* (since the imaginary part is can- 

| celled) we shall have 7 

6 2 Js 
— —62z" 1 cpa as —_ az ve) e (l—~—6 424) cos bv y ; — | 

x 
: 0 

Finally if we employ the reduction formulas | 

0 , 3? 

| —arz? _v a 4a : 
| e cosfzdz = Oa @ 

0 | 

| , 
and its fourth derivative — 

| | gs 

—aez? Vz 4a 7 3 383 ‘ | 
é cosGz.2*dz = Sa @ (+E) 

| 
| 0 | 
| | 

we shall have | 

/S Be? 
LY wm Be § ot (8 90t 4 Bot) } 
n’ 36° 1—Sr (Gat Bret age 

as the probability of an error cy, | 

The integral of this being taken between the limits — c and 

+c, in which 2 takes the place of dc, it is again necessary to 

avoid the avoid the formula for V as found in § 9. This is 

shown by the computation. The partial integration can be per- 

formed according to the formula 

, j e—betzinttde = S { e—betzinde— <e—betztntt | 

he
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| cand, if the factor 2 be inserted, the integrals may have zero a3 

lower limit. | s 

But if we multiply by 2cy and integrate with respect to c 

between the limits 0 and s we shall have the mean error, or the 

aggregate of all the errors regardiess of sign divided by the total 

number of them. 
By partial integration according to the formula 

fr~ g2nt+l dx Wj, | cores — A prtz2n | | 6 26 

all parts of the integral can be reduced to the form 

8 | 1 

. j e—bx*xzdz = ~~(1—e—s’) 
25 

0 

from which we obtain a 

o'4 | 2764/7 (t+357r [16] 

. . . 3s? 
if the terms are omitted which have , ras afactor. And 

this is the mean error. 

§ 11. 

Tn formula [6] of § 5 the probability of an error between the 
limits + (s—2v)y was found to equal 1—2 W,; and in § 9 

this is shown to equal V, for limits 4cy. So if ¢ be taken 

equal to s — 2 m, 1 — 2 W and V must necessarily express t!.e 
game probability. But V is only an approximation, since, in ds- 

riving it, 7 was assumed very large. In order that this agrce- 
ment m:y be subjected to some numerical test, let us employ the
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| example of § 6. In this all values of @ are put equal to 1; 
vy =20; y=14; so that 

8 = @°+a,°+....Fa*?, = 20 , 

| 6? = latte, 2+....+a 2)\= 1 | Vv Vv 

6 = Latta tt....ta, = 1 
Vv Vv 

cY 3 | 
zg | 

9 | 
Vi = e—2"dz | 

1) 4 

Vv 0 

3 oe 

3 / 3 —40 c? 
V" = anne. Ye [1-55] 400 ) 20 | VY 10z 

00023177 ce ws” 55) = aif C@ a | meee (1-5 : 
m = 10—4e 

Furthermore if instead of ¢ are put the values 0, 2,4, . . « Up 
to the limit 20, the corresponding values of 

| nn A e | ~ CY, Mm, > —, --c*?, 1—_ MUS EV Vy Wo? 20 

. will be as follows :* 

c /3 3,2 1— ce? Cy C m av = F5° < 

0 0 10 0 0, 4+ 10 
1 2 9 0547725 03 + 08 
2 4 g 1,095450 12 + 02 
3 6 7 1 643175 2,7 — 08 | 
4 g 6 2 190900 48 — 22 
5 10 5 2 738625 75 — 40 
6 12 4 3286350 108 — 62 

, 7 14 3 3 834075 14,7 — 88 

3 16 9 4381800 192 —118 ° 
9 18 1 4929595 243 — 152 

10 20 0 5477250 300 — 190 

* I get for the first number after 0 in the fourth column 0.547723 and 

so on to the last 5.477226, but it hardly seems worth while to correct such 

small errors.—E. F. C.
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Then according to the formulas [11], [12] and [13] the ap- 

proximate values V’, V”, V are easily derived which are com- 

pared in the following table with the corresponding values 1 — | 

2 W computed according to the rigorous formulas [6] of § 5. 

These are indeed the same as those which were shown in § 6 

giving the number of differences between 0 and 1, and 1 and 2, | 

ete., for cy with regard to integers only. 

ey v yo v=v—y" 1-20 
0 0 0 0 0 

1 56149 4975 5586.7 55860 | 
2 8785 6 + 56 8781.0 87808 
3 97936 — 75 ~ 98061 9806.3 

4 9980 5 — 34 9983.9 9983.9 

Tt is ncedless to continue this farther; for the values which 

L 1— 2 W and V receive evidently agree closely and this happens 

because the quantity » which we have assumed equal to 20 is , 

sufficiently large. For values y = 2 or v = 38 they would 

agree less exactly. 

According to formula [15] of § 10, the probable error is 

3yo0'4 | = 2y6p4 / Kt — (1-96 0 | 
hy ¥ PY 6 10// 763 (1—3p*) | | 

or, if we substitute for y, 6, o, and vy the same values that 

they had above, and 0.476936 for p 

hy =0,87076-+0,00554=0.87630, 

The corresponding value of m 1s | 

m = 5" = 9,12370 

If this value of m is substituted in Wm its value (according to 

§ 7) ought to be 14. By making the substitution we actually 

obtain Wm = 0.25002, which may be considered perfect agree- | 

ment.
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The approximate value of the mean error, which we have | 
found to equal 1.03266 by the exact formula LT] of § 7, will be 

fv (44 O* 

from the formula of § 10 or, if the values found above are sub- 
stituted, 

— _ (10 1 | = 1099¢ =z itatu| = 1,03263, 

A more exact agreement could not be asked. 

Furthermore it is seen that if »=0 the terms which depead 

| on 9' or on the fourth power of @ are negligible in comparison 
with the first term. But since, as will appear below, the quan- 
tity » is usually still larger or in a minor computation is not 
far different from that value, all the terms depending on o’ can 
be neglected altogether without fear that the result will vary | 

| far from the truth. So we can assume 

| ne, Jo 
| 9 %3V + 
! V = e-2*dz [17] 

0 

as the probability of an error between the limits +cy, 

2y6py / = will be the probable error, [18] 

eve, /% 4 and yo / @, the mean error. [19] 

Furthermore, if » = 14 expressed in terms of the last deci« 
mal place, and we put ¢=cy, then 

| SO /8 
. oY v 

a e—2*dz 
Vx 

0
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will be the probability of an error within the limits+¢ 

6p V% will be the probable error, | 

fv 
and. 6 V & the mean error, 

expressed in terms of the last decimal place. Or, if there 

be written in place of “9” its value a,*+-a,?+....ta, =2a2 | 

) p [eat will be the probable error V G Vii Pp: é ’ 

and V tx the mcan error. 

§ 12. , 

Before we use these formulas, let us examine more carefully 

the general nature of logarithmic computations. First, it must - 

not be assumed that every time we pass over from logarithm to 

number or from number to logarithm an error arises whose 

limit is the half of unity, since we may have added to the 

tabular logarithm a proportional part. Also, the probability of 

error in different intervals is not the same, since many sources 

of error exist. Lastly, the limits and the probabilities of error 

vary according as the transition is made from number to log- 

arithm or from logarithm to number. Hence it will be neces- 

sary to modify equations [1] and [2] of § 2, in which it was as- 

sumed that there was only a single source of error arising with 

each single transition. ‘Therefore in order that everything may | 

be correctly expressed by the formulas, let us more carefully con- 

sider the transition from number to logarithm. a 

If it is required to find the logarithm corresponding to a cer 

tain number, it is commonly done by adding to the tabular 

logarithm a proportional part from the table of differences. So
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if L, and LZ, are the tabular logarithms between which the in- 
terpolation is to take place and « is the fraction by which the 

difference A=Z,—L,, is to be multiplied, according to the 

ordinary rule (the basis of which is to be considered here) 

| teh | 

will be the required logarithm. In this of course 2 A is ac- 
. eurately computed, but 1s expressed only in integral units of 

the last decimal place. 

If it is assumed that f1 and fs are the errors of the tabular 
| logarithms LZ, and Lg, it is then known that since L, + f, and 

be + fz are the exact values of the logarithms, the error of the 

logaritum Z,+¢eA willbe | | | 

Site(fa—Si) +h 

| if f, denotes the error which arises from the curtailment of the 

product «A, but 7 is considered to be any one of the equally } 
probable values which lie between +4, and —,. In each partic- 

| ular case the quantity « (which lies between 0 and 1) will be 

fixed and definite; nor would it be difficult to introduce into the 
eomputation, if expressed numerically, all the .values which « 

| receives during the computation. But since we desire to in- 

vestigate the general case, we shall attempt to find a mean value : 
for 2; or else we may treat all the values of « as remaining 

mdefinite, and finally find a probability which will show within 

what limits the mean error and the probable error lie. 

We shall omit the consideration of the last method although it | 

would add to the completeness and elegance of this investiga- 

tion; but the final result which we seek would be helped but 
little. 

So let us first inquire what values the sum 

(1—e)f, +ef2t+Ss 

ean receive if instead of each f we write all the equally probable 

values between — 14 and + 1%. The formula [6] of 85 

serves best for this purpose. For if we substitute in it 
@,=1—é, a,=£, a3=1, y=3, y=} we shall have s=2, (s—2m)y=1—m.
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Since m can receive all values from 0 to s, the extreme limits 
_.are—tland+1. By substituting these values in V,, we shall | 

have | | | | | 
( m3? — (m—l1+e)?+(mm—1)8~.... 

—— + 4 — (m—é)?+(m—2+6)3 : 
6e(1—e) 

— (m—1}?+(m—1—e) | . 

But in this formula several terms in which the quantities are | | 
negative are to be omitted since m assumes only those values 
which he between 0 and 1; and thus it is changed into | 

Wn = — tb ms —(m—1-+-«)®—(m—e)8 | om 6e(1—é) 

in which m and © receive all values between 0 and 1, and all 

powers of negative quantities are necessarily excluded. So 
1—2 JV,, will be the probability that the sum (1-2) f, +-efo+, | 
lies between the limits +(1— m). Below are the values which 

| 1—2 Wr,» takes for each decimal division of the values of m 
d and e indicated in the table: | | 

m (2—-2m)y e=01 e=02 é=03 ée=0 4 e=05 
09 01 0,186 0,198 0198 0198 0198 
08 02 0374 0.384 0.358 VU 333 0,390 | 07 03 0.530 0.546 0,557 0.562 0564 
06 04 0.662 0,684 0,700 0712 0714 
05 05 0774 0.796 0814 0,828 0884 | 04 06 0.864 0.834 0900 ‘O91L ogi4 
03 07 0.930 0.916 0,958 0932 0964 
02 08 0974 0 989 0.986 0.933 0,990 
01 09 0,996 0,998 0,998 0,998 0,998 . 

There is no need to extend the table further, since for «= 0.6, 
0.7, ete., 1—2 W,, takes on the same values that it has for 
e=0.4, ¢=0.3, etc. If we let *=0 or 1 we shall have | 
Wm=% m'* and so if | 

| (2—2m)y = 01 then 1—21Wm = 0,190 
02 v6 0,360 
03 rT 0510 
04 r 0,640 | 

. 05 rz 0,750 
06 rT 0840 
07 6s 0.910 | 
08 66 0,960 . 
09 6 0,990
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| ‘and the probable error and the mean error are found to be 

for e = 00 0,1 0,2 03 04 05 
/ probable error = 0293 0279 0270 0263 0262 O261 

: mean error = 0335 0318 0.307 0 298 0293 0292 

| ifence it appears that it matters little what value « has, since : 
the values which the mean error and the probable error receive 

for various values of « differ among themselves but little. In. | 

- order to adopt a single average value and thus arrive at a more 

eonvenient form for computation, let us put ¢«=%, for which 

the probable error will be 0.270 and the mean error 0.307. | 

Therefore we may put the error of a logarithm found by in- 

| terpolation as | | 

| Sadiietls (20) 

| Tf the transition is from logarithm to number or are, the er- . 
ror which is to be assumed as occurring in the logarithm has the 

form . 7 | 

| —(1—e)f, —éfo. , 

For there are given, the logarithm L = log g(a), the tabular 
logarithms L, and LD, between which the interpolation is to be 

performed, the difference L, — L, = 4 and L— Ll, =6. 

- In order that the argument @ corresponding to the logarithm L 

may be found, the fraction = is computed and added to the 

argument of the logarithm Z,. Thus if LZ, + f:, Le + fe, are 

the true values of the logarithms, and therefore | : | 

6—f, and 4+f2—S; 

are the true differences, we have | 

b— 6 1 6 
FFF GOT Ae Stee ;
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68 . 7 | . . 
Then, x being put equal to ¢, the error by which a is af- 

fected will be : ; | : 

. . 1 ; ‘ . 

—Sfa-astest 

But since : 

| dp(a) | | . | — FPN) — * 2 dilog g(a) ) pla) mda= 4da 

the error of the logarithm from which a is found by means of | 
the table may be written | | 

| . —(1—2)f, —8f2 | | 

| Again, by examination of the various values of e it appears — 

that the value «=21 holds almost the mean place. Therefore | : 

° in the change from any particular logarithm to the number or to : 

the arc the error of the logarithm uray be assumed as | 

| f= —th-th [21] 

Lastly, if it is ncecssary to pass from the logarithm of one 

trigonometric function g (@) to the logarithm of another trig- _ 

. onometric function ¢' (@)by the aid of the tables, the error at- 

taching to log ¢"(@) is | | : 

, ay —dlog P(A) oy , 
Mlose'(a)] =a ios gay l ths 

and it does not matter whether a is first found from log¢(a) © 

and then from this logy’ (a), or whether the transition is made | | 

directly from log g(a) to log ¢'(a) without reference to the 

argument @. . 

* According to the notation of the author, dp (q) here denotes the derivative of 

g(a) with respect to a.—[E. F. C.]
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Accordingly the formulas [1] and [2] of § 2 are slightly 
modified, thus: 

filoga) == fayty" / 

| f (log sin A) = cot A. f(A)+f : | 

f (og cos A) = —“"tan A. fA) +f" | ; 

| m 1 ,- | 
f (log tan A) = and eed’ SAAS 

~ mm 1 ’ | 
J (og cot A) = —yand.cod’ 4S - 

| : | flay =£$ soog ayer } 7 

— fléAy= Ztaaa { flog sin 44s} 

: | = ——cot A } flog cos A)+f"} ) 

. = sin A eos A{f (log tan A)+ f°} | ° 

a =—"sin A cos A} f (log cot A+ S74 

Furthermore in the transition from lcg tan A and log ect A to 

log sin A and log cos A the following formulas are used: 

f(log sin A) = cos? A. f (log tan A) + cos?A . f"+f" 

f (log cos A) = —sin®? A . f (log tan A) — sin? A . f"+f" 

f(log sin A) = — cos? A . f (log cot A) —cos?4 . f "+f" 

| f(log cos A)= sin? A. f (log cot A) 4+ sin? . f"+/' 

fF (log sin A) = — cot? A . f (log cos A) — cot? A . f"+f" 

where f’ and 7” are to be taken according to formulas [20] and 

[21], | 
f' =thitthths 

f° =—thiSs - 

in which all the quantities f,, f. etc., are entirely independent, 

so that each one denotes any one of the equally probable values 

between — 1% and + 44, whose number is infinite, — !
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§ 18. 

The formulas set forth above are sufficient to indicate the 
probable error and the mean error of the result of any computa- 

tion according to any formula whatever, and to show how great / 

is the likelihood that the error is contained within any assigned 

limits. In order to show this by an example, we shall examine 

more carefully some formulas according to which the third side 

in a spherical triangle may be found if two sides and the in- 
cluded angle are given. | , 

| A. First let us consider the formulas by means of which the | 
third angle is computed by means the auxiliary angle » where 

we put | | . | 

sin} ysin a sin b | 
| | cot z= Ea | - 

' and find. | 

| sinje = sin, C ysin a sinb _ sin$(a—b) | 
a Cos 4 sin 4 

From this formula log cot » is computed by the addition 
of three logarithms, from the sum of which one is subtracted. | 
Each one of these is assumed to be affected by an.error f’ (which , - 
in log sin a and in log sin b is in fact diminished a half on ae- 
count of the division by 2, if account is taken of the half-units 
arising in the division of the last decimal place). So we have 

the equation oe 

Ff (log cot #) =f 44S" stif's S's | | 

in which the subscripts indicate that the various quantities f? 
are independent. 

Then according to the equations set forth in § 12 we shall 

have | 

SF (log cos #) = sin®u(f' 44S et S's —S's)+sia ef" Ass | 

Ff (log sin 4) = — cos*u(f',+4S'st4S' s—S'4}—-cos*uf's+/', 

f (log sinje) = f (log sinkC/sin asin 6)—/f (log cos 4) | 

= SS 2 Fh's—sin a Pte sth S's F's) 

—sin ue f"s—f's |
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. Then we have | So : 

| fe) =Z tan go | f(log sin jo) +F"3 f 

| If next the value found for f (log sin 1% ¢) is substituted in 
these equations and if every /' is changed into the form 

sf, ttf, tf, and every /” into the form —tf,—i f/f, 

| | and then if, for simplicity, f,, f2, ete, be denoted by (1), . 
(2), ete., so that we may write | 

| Fy = AME HEB) : 
| f'2= 4+ 46)+ © oO 

| f's =  FT)+ H8)+ (9) | 

a - #1) = §10)4+- 4114-02) 
Jy = $03) —3(14) | Oo 

oe S's = $(5)+4% 16) +(17) | 

| f'2 = —4(18}-3(19) | 
f'g = $20)+4(21)+ (22) 
fs = —4(23)—4(24) - 

we shall have 

| | - ( 4Mt3@Q+@)) 
fle) = — tangeX | cos? 4 +-a4(4)-+2y(5) +466) }- 

| +3074 eoi8) +40) J | 
4 ginty $(10) +4(11)+(12) 

+#H13)+5(14) | 
| | —#15)—1(16)—(17) 

—3(23)—4(24) J 

Therefore the probable error by which ¢ is affected, if six place 
logarithms are used, is | 

"7 —~ PA S72) wF = 10-8 Say Sia") 

in which it is necessary to write the coefficients of the quantities
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(1), (2), ete, in place of @ By this substitution we shall : 

have | 

/ —— Qr a 
| V 2(a*) = tan 146/252 cos4u+2 36 sintw +2,30 

and, after writing for r, m, and the valucs a 

g = 2062065 . | 

. gv = = 0.43229 

p 
° 

—= = 01917 
yu | | 

wehave | 

: | w Fe) = 0,13195 tanke 2,52 cos! w+-2,36 sin*u+-2,36 

expressed in seconds. | : 

_. When » comes out > 45°, another form is more convenient.* | 

sinlda— 

siniec — nian” O) | 
sin je . 

so that we have this condition: 

w Fle) = 018495 tanley/3, 20cos*u-+1 68 sin* #2 36 | : 

From these formulas, the first for values of mw <45°, the last for oo 

| ye >45°, these values of wl’ arise: 

| y w Fe) 
0° 0,"40857 tan to | 

| 19 0.40985 «§ 
2 0,38607. ¢¢ 
30 0.30641 « 
40 0.35041 ¢ 
50 034526 ¢é | 
Go 0C«, 34626 
70 0, 35628 ‘6 

80 036727 = « | 
. 9 «O37 *€ | 
ee
 

*Those who are accustomed to computation use the following rule for computing " 

(2 = A7+B" by the aid of the auxiliary angle yz, First, log 4 —log Bis taken, if
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Since the coefficients of tan 14 c, which depend on the quantity 
#, do not vary greatly, the quantity 0.37*, which is scarcely 10% 
different from the extreme values, may be written as a mean _ 
value, so that we have: | . 

Cc. wF(c) | 
| 0° 0,"00 

10 0, 03 
| 20 _ 0, 07 

30 0, 10 . 
£0 0, 14 | 
50 0,17 

.€0 0, 21 
— 70 0, 26 

| £0 0, 31 ~~ 

80 0, 37 | : 

There is no need to continue this table, which shows approxi- 
mately the probable error corresponding to any particular value 
of ¢, since for any value c < 90° another equation : 

cos? 4¢ = cos* }(a+b)-+sin a sin b cos? 40 7 

is employed, the solution of which is the same and which has this 
same probable error for values of c from ¢ = 90° to c = 180°. 

The vrobability W of an error within certain limits, or of an 
. error within + 1 second, is computed from the equation [17]. 

, | S$ Ye. 
oY 

— 2 _ v= — e—22d/z 
Vz 

0 

near 

A >B, and this difference is sought in the column of the table marked cot. Then 
from the column marked cos the corresponding logarithm is taken, which subtracted 

from log A gives the required log C. But if B> A the difference log B — log Ais to be 

sought in the cot column and the corresponding logarithm from the cos column is to 

be subtracted from log B. That difference is always taken which is the logarithm of a 

quantity greater than 1, and the corresponding logarithm from the cos column sub- 

tracted from the greater of the given logarithms. In the computation of the probable 

. error the rule is so used that for 4>45° the change is made from cotangent to sine. 

*0.38 in the original. E. F.C. 

*
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Now, since . | | | a 

| £)/S= cp 
6VY vy wF’ 

let the limit be put for ¢ and the probable error for wF’, and | 

the value of W corresponding to the argument —_ may be 

sought in a table of this integral. a | 

If for example the greatest value found above (0.37) is put ) 

for wF,and ¢ = 1, then the tables of the integral show for the | 

argument 5 the corresponding value .W = 0.93, or, in other | 

words, under the most unfavorable condition (¢ = 90°) there SS 

are 93 errors out of 100 which are less thea one second. 

_ B. As another example take the equation which is com- 
mended in many mathematical works, , : 

sin? 1c = sin? 44(a-+b)—sin a sin 5b cos? 1440 . 

Its solution is as follows: first from “ne equation: 

_ cos KC ysin a sin b | 

| ee sin 6(G-Fb) 

the auxiliary angle ~is computed, then ¢ from the equation 

sin 4c = sin 44(a+5) sin # | 

Since log cos » is computed by means of four logarithms taken c 
singly from the tables, we shall have 

Slog cos #) = f+ 4S sthef'a—F" | 

in which f’, belongs to sin 14 (a+ 06). Thence it follows that 

f (log sin “) = —cot? ul P4348 f's +8 F's—f'4)—cot? wf" +h". 

f (log sin 340) = Sas" cott a AMS athe Sat a's 

f(c) == tan y4o . | f(log sin 340)+7"s }
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| Then if, instead of f” and f” we put , : 

41)+42)+(8) and $(4)-4+4(5) 

we shall have ninetoen independent sources of error and find 
that | | : | 

- | / Sia) ="" tan Mey(L,08_ 14 300 cotn 42,30) | 

Lastly by inserting the factor : : 

- . « p ’ 

0-6 — = | v6 

we shall obtain the probable error by which ¢ is affected, as ex- | 

pressed in the following table: | | | 

: lt w F\e) | | 
(>? af . 

10 13,"286 tan l4e | 
x) 3243 86 

¢ so «1,400 
| 49 07:9 <¢6 , 

a «£6 0519 «8 , 
| co 0.442 §5 | 

70 08=— (iO, 35—es—=éiS 

60 0,377 6 
oo 9 O,372 «8 

| Since wF' approaches infinity as « approaches zero, this form- 

ula is eidently unsuitable for general use. 

C. The Gaussian equations for computing the third side e 

furnish another example. They are the following four, if we 

put | 

1a(A—B) =u and 3a(A+B)= 7 

| viz: 
sin 1c sin uw = sin 4(a—d) cos 1440 

sin 14c cos uw = sin 14(a+D) sin 14670 

cos 1c sin v = cos 44(a—b) cos 440 

. cos 4c cos v = cos}4(a+5) sin 16.
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The order in which the logarithms are written is as follows: — 

| LL sin yia—6) cos 67 _ 5. cos 14(a—b) cos 440 : 

2. sin 14(a+b) sin 36C 6. cos 14(a+b) sin 144C 

. 3 COSY | 7. siny 

4, sin 13¢ 8. — cos ie 

Lastly from the difference of the logarithms of 4. and 8. arises 

log tan 14 c, by means of which the side ¢ is found. But since | | 

the angles u and %, which are used here only as auxiliaries, 

| have but a small influence upon the probable error by which c is | 

affected, as already has appeared in example A, the formula 

may be simplified. As the transition has taken place in angle 

. » from tangent to cosine, in angle 7 to sine, we shall write in 

place of them 0° and 90° respectively. Nevertheless we could 

os pursue a different method without causing any essential differ- | 

, ence in the final formula. | 

_ Furthermore, if the errors by which log cos ¥g C and log sin : | 

| 1/4, ( are affected be denoted by f’, and 7” », and the errors of the 

| _ other logarithms, which are used only once in the computation, 

by f’s, f’4) ete., we shall have | 

| f(log tan #) =f':—f'2tS's—f"s —_ 
flog cos p#) = —sin? uf :—S'etS's—S's)—sin’ AS "1 +h 's ) | 

f (log sin 4c) = f'ath'4—J (log cos /) 

then | $ 

f(log tan 7) = f'i—f'sth's—f'e | 

filoz sin vy) = cos? ( fi —S ath e—S'1) +003" f "at's | 

f (tog cos 34¢) =F 1 bF's—S (log sin 7) | 

lastly 

— filog tan3ge) = —f's +S ath "sf oS (log cos #) +f (log sin 7) 

whence it follows that 

, rs. | ’ : | 
f(c)= > sin of f (log tan 34c)+S'"s :
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| If in this formula we substitute the values already found,”and 
put «== .0°, r= 90°, and for f” and f” the values found in 
§ 12, it will be seen that f (c) depends on twenty Sources of 

| error and that | 

y= os 7 gi 10,76 ala ) == — sin ¢ V10,7 | 

| This value being substituted in ce 

Fie) = 10-4+_£ // 22) | | | wv (¢) “Ta 2(a@*) 

it follows that | , 
| wF(c) = 0,°3033 sin @ 

, or w F (c) will have the values shown in the following table: 
| . Cc wc) | | 

| : 0° ~=——- 00,00 
. 10 0, 05 | 

20 0 10 ” 
30 0, 15 
40 0, 20 

50 0, 23 | 

60 0, 26 | | 
710 0,29 

| 80 0 30 
90 030 — 

Thus it appears from this computation that the probable error 
is a little less than in the formula proposed uader A, but the 

‘ computation itself is longer on account of the auxiliaries, 
which moreover are in this case of no further use. | 

D. Lastly it is advisable to examine some equations in which 
functions of the entire angles are used in computing triangles. _ 

Let us begin with the equations 

sinc sin A = sin asin C 

sin c cos A = cos asin 6 —sinacosb cos C 

cos c = cos a cos 0+ sin asin b cos C 

and put | 
sin acos C = m. sin M, 
cos a = m. cos M, |
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| ‘Then we shall have | | 
| oe sin c sin 4 = sinasin C a 

sin c cos 4 = m sin (bB—W ae 

cos ¢ = m cos (b—2N - : 

Hence in order to find ¢ there must be computed | 

. . tan HM = tan a cos C | 

sin Af . 
tan A = sin (0M) tan C ' 

_ tan (®—M) | 
. tanec = —as A 

| Accordingly we have SO 

pe f(logtan MN) = =f"; +f"2 Ho 

f(a) = = sin M cos M (fi 4S’ ath") | 

fogsin M) = = cos MUSH ath )4f's 
flog sin [6—AL]) = —cot (6—M) sin M cos M(P' +f 2 I )tS 

| | in M cos M , , | f (og tan (0—M) = — S75 ain cos (ba TS tS a S"s 

JS (log tan A) = f (log sin M) —f(log sin [6—M] )+-S'’, 

of 
. f (log cos A) = —sin? A f (log sin nape (0-4) +f's 

in Af M . 
J (log tan c) =— sin Oat) cos OLD} CF stS ot )+AS's 

of sin? A cos* MS's +S'atS"1 Hsin’ . S's 
+sin? A cot (6—dM) sin Mf cos AM (f',+7'3+S";) 

—sin? A .f',+sin? 4 .f',gtsin?' A. f's—Sf'; 

finally, | | 

, F(e) = siz sin 20 {F (log tan o)ts"s } |
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Then if we put the side 6 = 90° in order to simplify the com- 

putation and to obtain a representative value from which the | 
others differ but little, the formula f (c) is changed as follows:. | 

— Tana, $208? ACP AS Hh )AS's—S's th" 
F(0) = oy sin 20 1 ia (S'S tS’ so") 

| Then, after we have written for the various quantities f? and _ 
f”, their values according to § 12 there are seen to be 27 sources 

| of error, and | 

| / 3(a*) = 5" sin 2c yL OF cost A $5, 1 sin A +4 OF | 

_ whence it follows that : - 

Pp Soo : wl\c) = 10-6 —= = (a? 
| | 0 i 

The values of w F' (c) corresponding to different values of A 
will be © 

A we) 

0° 0,°1314 sin 2c 

, 10 0, 1293 ‘6 . 

20 01245 «¢ 
| 30 0,193 « 

40 0,1170 «6 
50 0,119 «6 — 
60 01276 «6 | | 
70 0.1353 «= §6 | 

| 80 0, 1419 66 

90 0, 1444 66
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If instead of the factor which depends on A we put the cone. 

_ stant 0.13 14 we shall have | 

c wc) . 

0° 0,°00 
10 0,04 

| 20 0,708 | 
30 =O" , 

| 40 0°13 | 
50 0,°13 

— 60 0,11 : 
70 0,"08 

| 80 0,"04 
| 90 0,”00 

The maximum value of the probeble error will here be 4 of a 

7 second, while in the formulas considered under A and C it was 

14 of asecond. Furthermore, as long.as ¢ has a value less than 

1 45°, formulas A, C, and D are affected with nearly the same | : 

| error, but for greater values of ¢ the last equations are evi- | 

dently to be preferred. , a 

These examples may suffice to show the use of the formulas 7 

proposed above. Space does net permit the continuation of this | 

- subject in this place, but its further study may be strongly urced 

upon those who are required to make frequent use of formulas, 

asin astronomy. In general it will appear that a slig!:t change | 

in a formula will sometimes bring about a very great difference 

in precision, as cxamples A and B show; and furthermore, that | 

the computation in which the functions of whole angles are | 

used, such as was proposed in D, usually affords greater pre- fF 

cision than if functions of the half angles were used, although 

- usually at the cost of a greater expenditure of time. The de 

termination of the probable error ought never to be omitted m 

actual practice since the following formulas: 

tan M = tanacosC 

cos (6b — 
cos ¢ = cos ges — My 

which are recommended in many mathematical books instead of 

those which we have examined under D, ought not to be used
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except with great circumspection and within proper. limits. 
These limits having been found by an investigation’ of the _ 
probable error, such a formula, although useless elsewhere, can 
be used conveniently in the cases and within the limits where it 

_ Offers the advantage of brevity and still affords sufficient preci- 
s102. , 

| | | * .



| PERSONAL NAMES: 

THEIR SIGNIFICANCE AND HISTORICAL ORIGIN. . 

| JAMES DAVIE BUTLER, LL. D. 

“Go to pot, I tell you, Sir, go to pot!” These words were 

my greeting from the head of the Boston public library when I 
began to seek there for the significance of personalnames. His 

| language was brusk and would have sounded contemptuous toa _ 
stranger. But he had been my classmate a decade before and 

had taken as many jokes as he had given. His meaning was; | 

The best book in Boston to tell you what your name means is | 

a volume by Augustus Frederick Pott. Its full title is; Die 

Personennamen; insbesondere die Familien-namen und ihre : 

Entstehungarten, auch unter Beriicksichtigung der Ortsnamen. 

This work published in 1853 is by no means antiquated. It 

| is larger than any one of the twenty volumes on the subject in 

our Historical Library,—and though each of those more recent 

works has points of superiority,—no better advice can now be . 

given to a beginner in patronomatology than “Go to Pott, I | 

tell you, Sir, go to Pott!” 

My friend’s jocular order, however, led me to tell him a trifle 

of my earliest experience in the Paris police-office when pass- 

ports were a daily necessity. Ushered into a long hall where 

a score of clerks were writing on each side, I walked up to the 

nearest one, passport in hand, wishing to get it vised. He 

glanced up at me from his desk, and said O Booh! paying me 

no further attention. I passed on to another writer who also 

said O Booh! and nothing more. I turned across the room but 

heard no other salutation. O Booh to right of me, O Booh to 

4.
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left of me, O Booh behind me, volleyed and thundered. At last 
it dawned on my darkness that no insulting English vocables 

were in the minds of the vociferators but that they were only in- 

forming me that I must go to the end of the office, au bout! 

: No theme so comes home to all men’s business and bosoms as 

| personal names. Some savor of their significance pervades all 

literature sacred and profane—downward from the Bible and 

Homer. The earliest family quarrel we read of was when an 

Attic farmer who never spent anything had taken a wife who 

counted nobody respectable that did not keep a horse. In 

naming their first boy he insisted on a name with the element 

saving in it, while she would hear of none which lacked the 

syllable horse. By way of compromise the name Pheidippides, 

that is son of @ saving horse was invented and adopted. 

Personal names being then of such varied interest cosmopol- 

itan, pre-historic, post-historic, con-historic, sub-historic, no 

one should essay to treat the general subject in fewer pages 

than the thousand of Pott, indeed were Pott now writing and 

in regard to our American poly-glott and panti-glott direc- 

tories his book would become doubly ponderous. 

Broadly speaking personal names may be said to be derived 

from three sources, namely, first, some characteristic, actual, 

imagined or ascribed, secondly, one’s occupation, and thirdly, 

his place of abode. Before tracing a name, however, to any 

one of these sources we must often ascertain the meaning of 

obsolete words or forms of words in our own tongue, or study 

. foreign languages, or become conversant with many varieties 

of industry now no longer known or carried on by new pro- 

cesses. 

In the following article the names chosen for illustrating the 

subject are of persons well known in Madison, but those of peo- 

ple in any other town or those of authors on the backs of books 

in any library would have been equally serviceable for the 

writer’s purpose. 

The earliest personal names were naturally given in view of 

some personal characteristic. 

Hence originated the first Fairchild and the first Brown. 

Morris, that is Moorish, is another name for dark brown.
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Adams and Reid—both mean red—the one being Hebrew and 
the other Scotch. Russell as a diminutive of red we may de- 
fine as ruddy. So Julius as well as La Follette means soft hair, 
and F'avill, as some think, is yellow hair. 

Greeks called one man Eustace that is well-put-together, or 
Andrew meaning manly, Jews called him Asahel, that is God- 
made, Saxons called him Charles and Irish Bryant, both mean- 
ing stout. A similar idea of physical prowess led to such 
names as Storm Bull, Buell also meaning bull, Hoyt, nemble, 
Bjorn, a bear, Oscar, an agile warrior, Martyn, Mars-like, 
Knapp, a striker. 

Other names were indicative of mental qualities. Hugh was 
a thinker, Hutchinson and McKee both signify sons of Hugh. 
Hubert was bright Hugh, and so Albert is all-bright. Robert 
fame-bright and Herbert, army-bright, Gilbert, bright servant 
whose son became Gibson, Gib being a contract of Gilbert. So 

_ Aubertine was whate-bright or perhaps self-bright. Hobbs and 
Hobbins are possibly allied to Robert, i. e., fame-bright. | 

Such of our personal names as do not show location or char- 
acteristics, are descriptive of occupation. 
Among the most ancient of this class is Therese. This 

name is Greek and means either huntress or female harvester. 
_ Birge if not birch, may be French for shepherd, (Berger) in — 

pastoral poets, a rustic lover. Birge is, however, more prob- 
ably a contract from early English Her-berg-ere, meaning harb- 
orer, that is innkeeper. George is Greek for earthworker, that 
is farmer, which in German is Myers, in old English it is Bower 
and Burr. Gregory is Greek for watchman, not unlike Ward 
in English. Edward is a guard of goods, and Woodward of 
trees, and akin to Forster [forester]. The London Bunhill 
was named from a cake, and the proper name Bunn would seem 
to mean the maker or seller of that dainty. 
Among occupational names which are plain of themselves we 

have Mason, Carpenter, Turner, and Bowman. Homer is set 
down as helmeter, that is helmet-maker, 

Smith, is a smiter, and his monosyllabic name may be a sur- 
vival of some compound, as Arrowsmith, Bowsmith, Black- 
smith, Whitesmith, Gunsmith, Goldsmith, Silversmith, Song- |
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| smith [poet]. It is owing to countless defunet compounds 

that Smiths are multitudinous. Baird is a poet, being Scotch 

| for bard. 

All patronymics—or names showing men’s fathers, are in a 

loose sense characteristic. Such are all names ending in son, 

as Carson, son of Carr; many that end in s as Hobbs, all that 

begin with Mc, and some that begin with B. Thus, Bolivar is 

the son of Oliver, and Breese the son of Reese, or Rice. This 

‘Welsh word Rhys is of cognate origin with the Latin rex, a king. 

‘Characteristic names when given to children betokened quali- 

ties not always possessed—but attributed by parental affection, 

. or hoped for. Rasmus, contracted from the Greek Erasmus,— 

in Latin Desiderius—one longed for and hence loved, is identi- 

eal in significance with David and Davie in Hebrew (with 

Taffy as a variant), and Cary in Irish. A similar feeling led 

Leah at the birth of her first-born to exclaim, ‘Reuben !’’?—that 

| is behold a son! Where primogeniture was law it was common 

to call the oldest boy Barnes, that is the bairn—the child by 

way of eminence as the predestined heir. In astrological eras 

as the hour of birth was held to have a life-long influence, and 

those born at dawn were destined to good luck, a boy born then 

was named Lucius or Lucien, that is, belonging to light, and so 

of good omen. Hence arose the Latin proverb Nomen omen. | 

Parental appreciations—sometimes exaggerations—of babes _ 

in the house, are to be credited with such names as Theodore, 

i, e., gift of God; John and Jones, God's grace, the most per- 

vasive name in Christendom, leaving no corner of it untouched. 

On the same lines were formed Margaret—a pearl, Rosella— 

a little rose, Romanzo—a fairy tale, Anna—condescending, 

Augustus—dignified, Stevens—crowned, Emil—emulous, Ed- 

win—a lucky wenner, Willard—strong will, Elizabeth—de- 

vout, Delia—chaste from a name of the Grecian Artemis, 

Gold—the most precious of all metals and as too many 

think of all things—Stearns—a star, though some interpret it 

“stern, from the natural disposition of the first bearer.’ , 

Other names characterize still less flatteringly. Thus the 

Trish called Cassoday [Cassidy] an accuser or caviler, Jacob as 

well as its variant James is a heeler, heel-catcher, because the
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patriarch at first seized his brother by the heel (Gen., 25, 26), 

and afterward tripped him up; and Favill in old English was | 

a liar or at least a fabulist. Says Chaucer: | 

“Looke on the luft-hond, and see wher he stondeth | 

| Both fals and fauvel, and all his hole‘meyne.” 

Names suggested by temperament are frequent. Thus, a 

sanguineous daughter was called Ella—that is, sunny ; Allen, if ~- 

it was not at first a hound, All-win, as if he had won all, meant 

cheerful; Isaac meant laughter, for he was the cause of it; 

Mary—in Latin, Maria—was tearful, and so was well named 

bitter. The same sense I find assigned to the first Hervelin | 

who was born blind, and so to a bitter lite. | 

Other characteristic appellations allude to some exploit his- 

toric, or prophetic, or hoped for. Thus, Daniel is divine judge; — 

Uriah, light of God; Joseph, augmentation; Jairus, enlight- 

ener; Alexander, helper of men; William, helmet of many; 

Louis, bold warrior; Pringle, pilgrim. Oliver—so called from 

complexion, or as living by an olivet—long meant peaceful, : 

with a reference to the olive branch of Noah’s dove. But be- 

coming confused with Olaf, the old Norse fighter, it came to 

mean a champion whom no one but Roland could match. 

Hence the phrase, Give a Roland for an Oliver. Henry means 

home-ruler; Hanks, Haskins, and Hendrick are some of its 

variants, though Lower says Hanks means house-wolf (p. 146). 

Frederick is peace-ruler; Richard, great heart; Willard, strong 

will; Sarah is mistress. Noble explains itself, and also Eu- | 

gene, which is Greek for well-born. Freeman describes a man 

who first among a crowd of serfs broke his birth’s invidious bar, 

and so was known by way of distinction as the freeman. 

Another class of personal names denotes location—the place 

of origin or abode. 
Jastrow comes from a Polish town so called in the present : 

province of Posen. Brandenburger is a name given to one who 

originated in that German region of which Berlin is the cap- 
ital, and Frankenburger denoted one who came from an impe- 

rial circle now in Bavaria. The name Lincoln showed that a 

man had to do with the English county of that name. Orville
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and Favill, if French, may mean: the one a town of gold, and 
the other a suburb. Ely and Ramsay indicate islands, the one 
of ezls and the other of rams, as Shelly points to an isle of 
shells. Pinney is isle of pins, a word which of old included 
both pegs and underpinning. The name of old was spelled . 
with a y; so was pin, which also had two n’s. Such place-names 
were often first given by outsiders when natives migrated, and 
in their new homes were thought of in reference to their prov- 

-- enance. | 
| Several names came from connection with trees. Grover, 

one dwelling by a grove, is similar to Atwood. Analogous is 
| Silas, that is, woodman, being a contraction of silvanus, which 

is woodman in Latin. So Birge, if English, is probably birch 
| wood. Thwaites is a clearing in a wood,—a place where the 

trees have been thwacked. Other names show connection with 
valleys. Comstock is the clan in a comb—comb in old English 
meaning a valley or the ridge which hems it in. The word | 
honeycomb still shows the ancient meaning. Dalzel is the 

| white dell, and Kendall the dale of kindred. | 
Newton—new town—is self-explaining. Stanley is a field 

of stone. Lansinge—the field of a lancer—reminds of a West- 
ernism, namely, tomahawk right. Sheldon is hill of shells, and 
Conover, a cow-yard. 

Several local names were given in reference to water. Moore 
is a marsh ; so is Kerr, so is Van Hise—Hise being a corruption 

| of ness, which is Dutch for a swamp, and akin to the German 
NMSS. 

, Bashford is the passage of a stream; the first syllable may 
be bas as in Bascom—i. e., lower valley, or is it rather a varia- 
tion of bush?* Olin, unless his lineage runs back to the Norse 
Ole, may denote a pool,—and especially, one not shallow. Lin- 

coln is a colony beside a pool. Upham is upper hamlet, and 

Updike probably upon the dike. | | 
The name Wright is the same word as worker, the letter r 

being transposed. It was in usage restricted to a mechanical 

worker, as cartwright, etc. The name Wayne, the old English 

form of wain, or wagon, is still found in the compound, Wain- 

*In the British gazetteer I find three places now set down as bas-ford, 

and one as bas church.
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wright. The name Cole is collier abbreviated, and Mulls is 

miller. McMynn is Scotch for son of milner [miller] ; Stuart, 

that is, Stow-ward, is guardian of what is stowed in a house. 

Reeve is a similar term, but with a wider meaning. Thus 

Chaucer says, Bards, 228: | 

“His lordes shepe, his nete and his deirie, 

His swine, his hors, his store and his pultrie 

Were wholly in this reves governing.” 

{t is agreed that Butler means cup-bearer, but it has been 

doubted whether his name came from the bottle he uncorks or | 

) from the butt out of which bottles are filled. The name King, 

apparently signifying the highest of occupations, may really 

have been an adjunct of the lowest—King’s groom, scullion or 

factotum, as King John said (iv., 2, 222) of such tools, 

} “Fellows by the hand of nature marked 

: Quoted and signed to do a deed of shame.” | 

It seems clear, on the whole, that personal names may all be 

reckoned to have been at first significant of characteristics, loca- 

tions, or occupations. As time went on, however, those names 

were often bestowed without any regard to their original mean- 

ing. Christian names were from early ages so given, a tact too 

little dwelt on by writers on the specialty of names. Church 

calendars had their beginnings as early as the fourth century. 

They grew rapidly so that, though every dog has his day, many 

a saint must be content with none, or at most with a part of 

one. Each saint was viewed as the tutelar genius—or guardian 

of all children born on his own day—and so they were natur- 

ally often called by his name, with no care for their location, 

occupation or characteristics. All old almanacs—whatever 

they lacked—showed at least one saint for every day in the 

year. Such a list was invaluable. It taught the most ignor- 

ant mother in a moment what name it was predestinated her 

child should bear. This saintly calendar appeared in the first 

volume of the world-famous Gotha Almanac issued in 1776, and 

it has been repeated every year since. The adoption of names 

in accordance with the days of saints did not end at the Refor-
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mation even in Protestant Europe. The Gotha roster is three- 
fold: one column presents Greek saints, the second Catholic, 
and the third, equally long, the saints recognized by the Reform- 
ers. As often as the Lutherans rejected one of the Catholic 
band, they filled the gap by inserting another saint, and that 
usually from the Old Testament. Thus Genevieve was thrown 
out and Enoch was substituted. This fact shows where many 
hard Hebrew vocables came from which were fathered upon 
the Puritans, but have been proved to be older than they, and 
also prevalent in the church of England. Adam in the Re 
formed calendar stands for the Catholic Delphine, who was the 

—tutelar of Dec. 24th. 

Whatever then the proximate occasion of our being called by 
the names we bear, it would seem that not a few of them ulti- 7 
mately came to us from the calendar of the saints, often because 
we were namesakes of god-fathers. Tracing the possible line 
eage or descent of one single name may shed a side-light on that 
of others. The name George, as has been stated, means farmer 
and was derived from occupation. It was doubtless common 
in a region between the Black and Caspian seas which was 
called Georgia, or land of farmers, to distinguish it from the 
Nomads or pastoral tribes around. Near there in Cappadocia 

_ a certain George slew a dragon and saved an imperilled vir- 
gin. This exploit, as some hold rather prosaically, lay in de 
livering the ground from weeds and enabling it to yield crops. 
In the view of others, George vanquished the persecutors of _ 
the church, of whom the serpent Satan was chief. At all events, 
George became a saint, one of the seven champions of Christen- 
dom, and the patron of knights, and of several countries. In 
England, his royal chapel—still the finest in the kingdom—at 
Windsor, was completed four centuries ago. It was in 1349 
that St. George had been taken by Edward III., at the 
siege of Calais, as the national saint of England. His name 
became the English battle-cry, so in Shakespeare Talbot ex- 
claims: “Saint George and victory, fight, soldiers, fight!’ A 
hundred and sixty-two parish churches have been ascertained 
to bear his name. His day was the 28d of April, but we may 
be sure that many a boy born on other days was christened with
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this favorite’s name. King George the First, who came from 
Hanover, getting his own name from the saint, passed it on 

to three of his successors. All the royal Georges unawares 

spread the name among unroyal scions, as when Calhoun took | 

snuff all Carolina sneezed. Among such plebeian namesakes 
was George Washington, to whom more Americans proximately 

owe their first name than to any king or saint. 

Several others of our names go back ultimately to notables 

whom they strive to keep in mind. Alexander is a memorial . | 

| of a monarch who in 1286 was the Washington, or at least the 

Lincoln, of Scotland. Lucien was suggested to many a mother 

by the career of the most irreproachable brother of the first Na- 

| poleon. So was Eugene, by Napoleon’s step-son Beauharnais, | | 

and Bolivar, meaning as already stated, son of Oliver, who, more | 

than any other man, was the liberator of South America. His 

| name has been linked with our greatest name by Byron, who 
sang: 7 

“The prophets of young freedom summoned far, | 

From climes of Washington and Bolivar.” , 

Tt is no wonder that political sympathies multiplied his name, 

Bolivar, among us. Veneration for a most heroic missionary 

whose sun went down at noon, has given us many a Henry 

Martin, by adopting his whole name. In remembrance of the 

first American chief magistrate who died in office, and that _ 
on its threshold, more than one cradling was then named Will- 

iam Henry. If Abraham as well as Lincoln appears in the 

name of a citizen, it is clear that his mother’s heart was a shrine 

of our first presidential martyr. Homer says the infant As- 

tyanax was like a star, and so, no doubt, many an English boy 

was in the eyes of his mother. Then she had no hesitation 

about a name for her earth-treading star. Many a Grecian 

mother must have lulled her babe to sleep with an epigram 

7 of Plato’s: : 

“Thy looks are heavenward to the starry rays, 

Were I that heaven all stars on thee should gaze!”
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So she would name him Star, or its variant Sterns. Should 

that brightest of stars in her eyes have proved too good to live, 

she had a still better epitaph, also from Plato: 

“Thou wert the morning star to all the living 

Ere thy young life had sped, 

Now, like the evening star, thou ’rt giving | 

New lustre to the dead.” 

Some names represent the ecstasies of young mothers and | 

perpetuate them. One of those blessed women beholding in her 

infant the best of what she had read in romances realized, 

ealled him her romance—Romanzo. Another, admiring the 

Old Testament knight—most without fear and without re- 

proach, the Chevalier Bayard of the Bible—called her man- 

ehild the light of God, Uriah. We cannot see the name de- 

graded in the Uriah Heep of Dickens without feeling again as 

we did when the flag of the Union was hauled down and dragged 

in the dust. Milton, however, had glorified the name in its 

variant, Uriel, beyond degradation: 

“The archangel Uriel—one of the seven | , 

Who in God’s presence nearest to his throne, 

Stand ready at command, and are his eyes 

That run through all the heavens, or down to the earth.” 

St. Rasmus—the Christian Castor and Pollux—showing at 

the mast-head electric flashes welcome to sailors as a light-house, 

| gave Norwegian mothers of sea-farers a name that was above 

all other names. That corposant lighted vikings to many dark 

deeds. In the Italian Rasmus is spelled St. Elmo, and gives 

name alike to Neapolitan sailor boys and to the high-gleaming 

eastle at Naples which is their land-mark, or sea-mark. 

This lucubration began with Dr. Pott, and it may well end 

with him. J repeat it then: Goto Pott! Pott, starting with 

his own family name, passed on to the study of all personal 

names and then to comparative linguistic research, rising still 

from high to higher until he became one of the most illustrious 

philologists of his time, and some would maintain of all time; 

as Germans say, a path-breaker and epoch-maker. 

We may naturally gain some analogous impulses from the
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study either of our own names or those of those with whom we | 

are most familiar. The habit of letting no word pass from 
us without analysis will give us always and everywhere food 

for thought and speech. It will satisfy us that in properly 

studying words we must study things. Botany turns in the 

eyes of its votaries every weed into a flower. Linguistics trans- 

form every vocable, no matter how trite or trivial. They show 

our commonest phrases to be carrier-doves flying through all 

ages and continents bearing on their wings a flavor of poetry, | 
history, philosophy, religion. Thus they become veritable birds 

of paradise regained.



DEVELOPMENT AND STRUCTURE OF THE SWARM- 
| | SPORES OF HYDRODICTYON. 

| HAMILTON GREENWOOD TIMBERLAKE, M. 8. 

Instructor in Botany, University of Wisconsin. 

Of the various large groups of plants the green Algae, with the 

| possible exception of Spirogyra, have perhaps been the least in- 

vestigated from the modern standpoint of cell structure and by 

| aid of the newer technique. The special problems that need 

careful attention are connected with the method of cell division, _ 

the structure and division of the nuclei and the development 

and structure of the swarm spores. 

Until very recently the prevailing accounts of cell division 

accompanying spore formation in many of the coenocytie Fun- 

gi and green Algae agreed that the protoplasm is divided at 
once into uninucleate segments. But the researches of Harper 

(11, 12) upon Synchitrvum, Pilobolus, Sporodinia and Fuligo 

| showed that many stages of cleavage in these forms had been _ 

entirely overlooked by previous observers. Harper showed 

that in the forms enumerated instead of the cleavage being si- 

multaneous it is progressive in that the protoplast becomes di- 

vided into large multinucleate masses that are further divided 

into uninucleate ones. There is, moreover, quite a variation 

| in the manner in which this process of progressive cleavage may 

be accomplished. It may be done by means of constriction 

furrows in the plasma membrane alone, as for example, in 

Sporodinia or by means of constriction furrows which fuse 

with angular vacuoles on the inside of the protoplast as is the 

case in Pilobolus. Analogous processes may be expected to 

occur in the spore forming cells of the coenocytie Algae. Klebs. 

(16) has, in fact, described a process of progressive cleavage
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in Hydrodictyon but, as will appear later, without giving a a 

full or accurate account of the important details. Klebahn 

(15) has also briefly described a similar process in Sphaerop- 

loea annulina. In this case irregular clefts are said to arise in 

the protoplast and by further growth and branching to sepa- 

- yate it into the final cleavage products. The origin of the 

clefts Klebahn does not describe. 

To Schmitz (21) and Strasburger (23) is due the credit oe 

for establishing the presence and permanency of numerous 

nuclei in many lower Algae, especially such forms as Hydro- | 

dictyon, Cladophora, ete., as well as many of the lower Fungi, 

but the structure and division of the nuclei so far as the coen- 

ocytic green Algae are concerned, are practically unknown | 

with the exception of Fairchild’s (8) work on Valonia and 

: more recently that of Klebahn onS phaeroploea. 

In Fairchild’s account of nuclear division in Valonza, there 

| is described and plainly figured for the first time stages showing 

very clearly that the mitotic division in that plant is similar 

in its essential features to the nuclear division in the higher | 

| plants and animals. 

The chromatin collects into a thread and segments into 

chromosomes that are collected into an equatorial plate. The 

daughter chromosomes are drawn to the poles of the spindle 

where they form the daughter nuclei in a manner similar to 

that observed in most cells. The method of spindle formation 

was not made out in detail, but at the time of the formation 

of the equatorial plate the fibres were seen to converge at two 

points on opposite sides of the nucleus. Whether centrosomes 

are present Fairchild could not definitely determine, but his 

figures show quite well defined bodies at the poles of the spin- 

dle. Around these bodies numerous short rays radiate forming 

apparently quite typical asters. 

The nuclear membrane persists, according to Fairchild, un- 

til the anaphases in which it is drawn out into a long sac like 

structure between the two daughter nuclei. Fairchild saw no 

trace of the central spindle fibres in connection with this sac 

like structure. The fact that, in Valonia, amitotic nuclear di- 

vision may occur in the same cell with the mitotic divisions
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seems to have also been clearly established by Fairchild’s re- 
searches. 7 

Klebahn’s figures of Sphaeroploea show by the presence of 
a well defined spindle and distinct chromosomes that in that 
alga the nuclei divide by a typical mitotic process. | 

| Golenkin (10) has recently studied the nuclei of various 
green algae and has attempted to show that the nuclei in such 
forms as Hydrodictyon and Sphaeroploca correspond in struc- 
ture to those in Spirogyra in that in the resting stage the choma- 
tin material is collected in the middle of the nucleus in the form 
of a large nucleole. Between this body and the nuclear mem- 
brane the space is filled with a formless hyaline substance. 
During the division stages the bodies corresponding to the chro- 
mosomes of higher plants are differentiated out of the central 
nucleole-like mass. Golenkin thinks that this type of nucleus 
is of a primitive character as indicated by its occurrence in 
these lower forms, but it is quite probable that Golenkin worked 
with poorly prepared material in which the nuclei were dis- 
torted. Such a result can easily happen in connection with 
forms whose nuclei are so small as those of Hydrodictyon. 
But my figures show that the nucleole in this plant is the same 
organ in structure and occurrence as it is in the nuclei of the 
higher organisms. 

The discovery of special cilia forming organs in the anthero- 
zoids of various Gymnosperms and Pteridophytes, by Webber 
(33), Ikeno (14), Hirase (13), Belajeff (3), and Shaw (22) 
and the attendant discussion as to their homology has brought 
into prominence the question as to the homologies of cilia bear- 
ing organs in swarm spores and other ciliated cells. 
In a paper on the Chlamydomodineae, Dangeard (6) discusses 

, at some length the question of the structure of the cilia bearing 
organ in the swarm spores of those plants. He thinks that the 
cilia are attached to a small basal nodule just within the 
plasma membrane. There extends from this nodule toward the 
nucleus, according to Dangeard, a fine protoplasmic fibre, that 
may or may not reach the nuclear membrane. The basal 
nodule is thought by Dangeard to be equivalent to the blepharo- 
plast of the antherozoids of the Gymnosperms and ferns.
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Strasburger (25) has recently discussed very fully the | 

question as to the structure and homology of the cilia bearing 

organs of the swarm spores of such forms as Cladophora, Vau- 

cherra and Oedogomum. He thinks that there is a simple 

swelling of the plasma membrane at the point of insertion of 

the cilia, and that this is neither a centrosome nor the equiva- | 

lent of the blepharoplast. Strasburger contends that the entire 
“mouth piece’ of the swarm spore of Oedogonium is to be re 

garded as the homologue of the cilia bearing band of the an- 

therozoids of the Gymnosperms and ferns. | 

Dangeard (7) has attempted to establish homologies be- 

tween the structure of the swarm spores and gametes of the 

Chlamydomodineae and Polytoma uvella, and the spermatozoa 

of the higher animals. But he fails to show that the develop- 

ment of the structures that he thinks are homologous is in any 

way similar. 

: The main features in the morphology and reproduction of 

Hydrodictyon have become well known through the researches 

of Vaucher (3), Areschoug (1), Braun (4), Pringsheim 

(20), Suppanetz and others. A very complete historical ac- 

count of these researches is given in Artari’s (2) paper re : 

ferred to below, so that I shall take account of those papers 

only that have a direct bearing upon the problems here inves- 

tigated. The most accurate and complete account given by 

the earlier observers of the cell structure and method of spore 

formation was that of Braun (6). | 

According to this observer the protoplasmic contents of the 

cell consist of three distinct layers: 1. The “primordial 

membrane,” a thin, somewhat opaque layer appearing finely 

punctate which is drawn away from the cell membrane by the 

action of acids. 2. An outer “‘mucilaginous” layer, which is 

thicker than the preceding, but thinner than the following 

layer. It appears to be irregular on the outer and inner sur- 

faces and contains numerous “mucilage granules” (nuclei?) 

which are somewhat large and irregular in outline. 3. “In- 

ner mucilaginous layer’”—the thickest layer of the three con- 

taining the chlorophyl which in young or poorly developed cells 

appears in irregular rows of small granules forming a network,
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but in old, well developed cells is evenly distributed. This 

layer also contains starch vesicles (pyrenoids) that project 

| into the central vacuole on the inside. 

While the above description lacks many important details 

and is in error as to the differentiation of the protoplast into 

layers, it is notable that later observers using the same methods 

as Braun, have made very little advance beyond the results he : 

obtained as to the structure of the cell contents. 

| The cell wall is also, according to Braun, composed of three 

layers as follows: 1. An outer, thin cuticle. 2. A middle 

: thick layer, that swells strongly in sulphuric acid and stains 

blue with iodine. 3. An inner layer that swells so as to be- 

come the thickest of the three when treated with sulphuric acid 

and to present wavelike folds on the inner surfaces. 

In the account of the spore formation Braun described only 

some stages that belong to the later phases of the cleavage of 

| the whole protoplasmic mass. He determined, however, that | 

preliminary to the beginning of the process the pyrenoids 
| (starch vesicles) disappear. The first stage of cleavage con- 

sists, as he described it, in the appearance in the protoplasm, of 

numerous light spots equidistant from each other between 

which the granules of chlorophyl arrange themselves in rows. 

This stage is followed by one in which the granules retreat 

toward the clear spots, leaving transparent lines that mark off 

hexagonal areas on the surface. Each mass thus formed 

finally becomes a spore. The transparent lines are supposed to 

be of some substance that separates the hexagonal masses, and 

is dissolved during the subsequent process of the complete sep- 

aration of the spores, when the lines disappear except for tri- 

angular spaces between the rounded masses. | 

Atter a period of rapid movement inside the mother cell wall 
the swarm spores come to rest and form a new net. The pyre- 

noids begin to appear immediately after the swarm spores have 

‘ come to rest. Braun held that their origin was entirely de 

novo and that they were never multiplied by fission. 

In some cases swarm spores were observed which had two 

or more pairs of cilia. ‘This was accounted for by the non ap- 

pearance of the light cleavage lines in an earlier stage. It is to
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be noted that Braun failed to distinguish the nuclei as such. It 

is quite probable, of course, that the light spots that he speaks 

of were the nuclei, but it would be hard to always distinguish 

them in living material. _ | 
In material fixed in alcohol and stained with haematoxyline, 

Strasburger (23) was able to distinguish, in the protoplasmic 

layer of the cell, numerous small nuclei which he thought di- 

| vided just prior to cleavage. Strasburger bases his account 

of the rest of the process of cleavage entirely upon the obser- 

vations of Braun and Cohn (5) as their descriptions agreed 

well with his account of simultaneous cleavage in many other | 

coenocytic cells of the Algae and Fungi. 

In 1890 Artari (2) attacked the special problem of the sig- 

nificance of the nuclei in the process of cleavage and also gave 

considerable attention to the structure of the chromatophore. 

: He thought that the chromatophore is in the young cell an irreg- 

ular plate like body with long projections similar to the chro- | 

matophore of Draparnaldia. During the growth of the cell 
the projections bend over and fuse so as to form a net which 

by increase in extent of its parts becomes a perforated plate 

on the inner side of which the nuclei lie. In material fixed | 

in picric acid and mounted in glycerine or Canada balsam 7 

Artari was able to make out that each nucleus contained a 

prominent central nucleole. Farther than this, however, no 

details of nuclear structure were described. Cleavage begins, 

according to Artari, by the division of the chromatophore into 

irregularly hexagonal areas each of which contains a single nu- 

cleus. These areas are separated by a transparent plasma cor- 

responding to the light lines of Braun. 

It will be seen from the above paragraph that Artari’s ac- 

count of the cleavage process differs in no important particu- 

lar from that of Strasburger. His description of the develop- 

ment of a distinct chromatophore is, as I have pointed out in 

another place, based upon inadequate means of observation, due 

to his methods of treating the material. The apparent simil- 

arity of the chromatophores of such a form as Draparnaldia to 

the chlorophyl containing cytoplasm in the young cells of Hy- 

drodictyon might easily lead one to the conclusion that chro- 

5
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matophores of similar structure were being observed in the two 

cases provided only surface views were studied. Artari does 

7 not attempt to solve the problem as to the mechanism by 

which the so-called chromatophore is divided. His account of 

the cleavage process is no doubt influenced by the conception 

of the Vollzellbildung of Strasburger in connection with nu- 

merous other forms as noted above. That he observed only the 

later stages in the process is evident from the work of Klebs — 

and the figures that I have shown in this connection. | 

Klebs (16) gave a very complete account of the appearance 

of the Hydrodictyon cell under various conditions and de 

scribed the process of cleavage as taking place in a manner en- 

tirely different from that described by previous observers. 

| Klebs, however, like his predecessors, limited his observations 

| | | to surface views of the material for the most part in the living 

- condition. He confirms Braun’s statement that there are three 

| distinct layers of protoplasm in the cell, but identifies the outer 

as the hautschicht and the inner as the vacuolar membrane or 

| tonoplast of De Vries, leaving the middle layer occupied by 

the chromatophore and the layer of protoplasm containing the 

| nuclei. Klebs’ account of the structure of the chromatophore 

| is essentially the same as that of Artari. He thinks that while 

this is a distinct chromatophore it is of a low order of organi- 

zation since it is merely passive during the process of cleavage 

and shows at no time the initiative power of reproduction. 

The nuclei are said by Klebs to occupy no definite position 

| with reference to the pyrenoids, but to appear in the openings 

through the chromatophore as if lying deeper in the protoplasm. | 

They are described as vesicular structures each having a single 

large central nucleole. The nuclei, like the pyrenoids, are 

connected by special strands of protoplasm forming a network 

with the nuclei at the angles of the meshes. 

The process of cleavage begins, according to Klebs, by the 

, formation of angular, in some cases almost canal like, vacuoles 

in the middle layer of vrotoplasm. The vacuoles fuse with one 

another so as to cut the protoplasm, including the chromato- 

phore, into large irregular pieces which, by constriction or by 

further branching of the vacuoles, are cut into smaller pieces
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until the whole protoplast is divided into uninucleate bodies 

whose mutual pressure gives to each a hexagonal shape. The 

hexagonal bodies appear to be separated by light lines. This 

appearance is caused, as Klebs rightly observes, by the two 

limiting layers of protoplasm being pressed together. This is 

the condition described by Strasburger and Artari as the earli- 

est stage in the division of the cell. At no time, according to 

Klebs, do the cleavage vacuoles cut through either the plasma 

membrane (hautschicht) or the vacuolar membrane of the 

mother cell. Klebs thinks that the cleavage is never complete  — 

but that the swarm spores always remain attached to one an- 

other by thin strands of protoplasm, which only disappear after 

: the spores have come to rest and the new walls are formed 

around the young cells. | 

From the fact that in many cells the number of nuclei is | 
: greater than the number of swarm spores that could be formed 

from the same cells, Klebs suggests that there must be a fusion | 

of the nuclei in such cases prior to the completion of the 

cleavage. The observations of Braun and others of the disap- 

pearance of the pyrenoids prior to cleavage is confirmed by 

Klebs. : 

I have published elsewhere a brief resume of some of the main 

facts described in the following pages. (28) The material : 

with which I have worked was collected in the vicinity of 

Madison, Wisconsin, from small, slow flowing streams or in 

protected portions of the lakes surrounding the city. The | 

plants were generally brought into the laboratory in large 

quantities and placed in aquarium jars in well lighted places. | 

No attempts were made to use special culture conditions for 

the production of swarm spores but it was often found that 
they were produced within a few days after the collection of 
the material. This phenomenon, however, was by no means 

constant and very frequently material was kept in the labora- 

tory for many days without showing any signs of spore for- 

mation. Very often cultures growing under diverse condi- 

tions of light and temperature would all be producing swarm- 
spores at the same time. I have not succeeded in finding any 

material producing swarmspores when collected, but in some
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lots new nets apparently under twenty-four hours old were ob- 

| served. 
The difficulties in getting well fixed material of such alga 

cells as those of Hydrodictyon possibly help to account for the 

fact that so few investigations have been carried on in this 
group of plants by means of modern cytological methods. 

The relatively thick and impervious cell walls and thin layers 

of cytoplasm combined with a large central vacuole present a 

set of conditions under which fixation without shrinkage and 
consequent distortion of the plasma contents is hard to accom- 

plish. A solution must be found that will readily penetrate 

the cell wall and plasma membrane and thus fix the cells with- 

out distortion. The two solutions that I have found to best 

answer these conditions have been Merkel’s platinum chloride 

chromic acid mixture and a mixture of iridium chloride and 

acetic acid. Two formulas were used for this latter combina- 

tion; one that of Eisen consisting of 100 parts, five-tenths per 

cent iridium chloride in distilled water and 1 part glacial acetic. 

acid; and a stronger solution consisting of 100 parts of 1% 

| iridium chloride in distiiled water and 3 parts glacial acetic acid. 

Very little difference could be detected in the effects of the two 

} iridium-chloride-acetic acid mixtures, although the stronger 

was generally more reliable for fixing the finer details of struc- 

ture, especially in the nuclei. | 

As between the Merkel’s solution and the iridium chloride 

acetic acid mixture, the latter is to be preferred for cases where 

very delicate structures are to be dealt with, such, for example, 

| as the comparatively young cells of Hydrodictyon where the 

layer of protoplasm is very thin and its finer structures very 

easily destroyed. Still both solutions are very satisfactory and 

I have tried them on various other Algae, including Spirogyra 

and Vaucheria, with gratifying results. They are to be fur- 

ther recommended on account of their adaptability to various 

stains. I have found that the triple stain of Flemming, the 

Fuchsin-Iodine green of Zimmerman and Ironhaematoxylin 

all give good results. 

Flemming’s chromo-osmo-acetic acid mixture was tried for 

fixing but abandoned owing to the blackening of the tissue
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caused apparently by the action of the killing fluid on the chlo- 

rophyl and the frequent distortion of the structure of the pro- 

toplasm. Solutions containing mercuric chloride were gen- 

erally unsatisfactory since nearly all details of structure were 

lost in material killed in them. 

The best stain for delicacy of differentiation was Flemming’s 

well known triple stain, although very good results were ob- 

tained by the use of Zimmerman’s Fuchsin-Iodine green. This 

brought out the figures of the dividing nuclei very well, but 

was of little value to aid in studying the pyrenoids and other 

structures. 

I have discussed in another connection (29) the general 

structure of the cell and have showed that there is no distinct 

chromatophore in Hydrodictyon. In that place I pointed out 

that the pyrenoids and nuclei were distributed in such a way as 

to preclude the possibility of the protoplasm between the 

plasma and the vacuolar membranes being differentiated into 

distinct layers. We may then pass directly to a consideration | 

of the structure of the cytoplasm and nuclei and the process of 

cleavage. The cytoplasm varies in appearance from an al- 

most homogeneous finely granular mass with angular vacuoles 

placed quite wide apart, to a decidedly foamy structure whose 

typically rounded alveolae differ much in size ranging from 

very minute, scarcely perceptible openings to quite large vac- 

-uoles whose diameter extends nearly the whole depth of the 

plasma layer. Neither of these appearances is confined to any 

one stage in the development of the cell. They occur in the re- 

cently formed swarm spores as well as in the mature cell, and 

it is quite probable that they simply represent different con- 

ditions of metabolism, etc. The foamy appearance is however 

much the more frequent of the two in all stages. In many cells 

having this alveolar structure, there is a tendency for the small | 

alveoli to be arranged in rows giving the appearance of furrows 

or tubes through the cytoplasm, but in nearly all cases strands 

or lamellae could be detected cutting off rounded alveoli (Figs. 

3, 21). During cleavage there is often a noticeable tendency 

for the larger vacuoles to be aggregated along the cleavage fur- 

rows (Figs. 24-26) in a manner much resembling the arrange- 

ment in Synchitroum.
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Whether the smaller alveoli are really vacuoles in the same 

sense as the larger openings may be a matter of doubt. But 

the fact that all grades in size can be found from the very 

small alveoli to the larger ones would seem to show that there 

is no difference between them. In many sections the smaller 

| vacuoles appear to be fusing with larger ones. All stages may 

be made out from that in which the two adjacent vacuoles have 

nearly their original spherical form to those in which. the fusion 

is almost complete and one appears as a slight protuberance a 

upon the other. The larger vacuoles above described often ap- 

pear in turn to fuse with the central vacuole so that their mem- 

brane becomes continuous with that of the central vacuole (Fig. 

| 2). It is of course possible that the appearance of fusion of 

the vacuoles just described is due to slight distortion in fixation, 

for it can be readily seen that if two vacuoles each surrounded 

by a slight film, are lying very close together; a very slight 

disturbance in the protoplasm might cause a break in the films 

| so as to give the appearance of stages in the fusion of the 

vacuoles. Still there seems to be no doubt that in the growth of 

| the cells from swarm spores the central vacuole is the result of 

the fusion of two or more smaller vacuoles of the young cell. 

| While the above description of the relations of the larger and 

smaller vacuoles seems to agree in many respects with what 

Wilson (35) has recently described for some Hchinoderm 

eggs, I have not been able to make out here any such morpho- 

logical series consisting of granules, microsomes, alveoli and 

vacuoles as Wilson described. Wherever the alveoli and vacuo- 

les can be made out they seem to be quite distinct from the 

‘other cell contents, and I am therefore inclined to think of 

them as distinct. cell organs perhaps in some respects coordi- 

nate with such structures as the pyrenoids. Still if this 

view be correct the question as to the origin of the vacuoles 

is a perplexing one. The fact that smaller vacuoles may fuse 

to form larger ones and that as a result of cleavage the 

large central vacuole entirely disappears, would seem to | 

strongly negative the doctrine of De Vries (31) and Went 

(34) that the vacuole is a permanent cell organ reproduced by 

divisicn of a preexisting vacuole. To be sure the vacuolar
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membrane is retained as a portion of the plasma membranes 

of the new cells so that it is in a sense a permanent structure. 

But it performs an entirely new role and the identity of the 

vacuole is as completely lost as if the membrane itself were 

destroyed. | | 

The production of artificial vacuoles by Pfeffer (19) and 

more lately by Nemec (18) throws little light on the real prob- 

lem as to the origin of the vacuole, for it is not at all certain 

that the vacuoles that were apparently formed anew were not 

already existing, except in those cases described by Pfeffer 

where the so-called food vacuoles in some of the slime molds 

may arise as invaginations of the outer plasma membrane. 

This identity in character of vacuolar and plasma membranes 

so shown, is important when taken in connection with the fact 

shown in various Ascomycetes and Phanerogams that the latter | 

membrane is formed by a direct metamorphosis of the kino- 

plasmic fibres. In various Phanerogamic cells I have shown 

that the young cell plate splits and the halves become partly | 

separated before the plate has reached the mother cell mem- 

brane (27). This fact may furnish a suggestion as to the pos- 

sible method of origin of vacuoles, for the cleft in the cell plate 

is essentially a flat vacuole surrounded entirely by the pro- | 

toplasm of the mother cell, and enclosed by a membrane derived 

from the spindle fibres. The fact that its membrane finally 

forms a part of the plasma membrane of either daughter cell | 

may be compared to the history of the membrane of the central 

vacuole in the cleavage of Hydrodictyon and in those fungus 

sporanges in which the cleavage is partly accomplished by 

means of numerous small angular vacuoles. To be sure the 

vacuole formed by the splitting of the cell plate may be consid- 

ered a very special structure without any relation to the other | 

vacuoles of the cell. But the analogy just pointed out may 

prove suggestive as to a possible line of investigation in connec- 

tion with the question of the origin of vacuoles in other cases. 

| The structure and division of the nuclei of Hydrodictyon is 

in the main features the same as that of the nuclei of the higher 

plants. In general there are one or more fairly prominent 

nucleoles that take a bright red color in the triple stain, and a
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blue stained chromatin network that can always be clearly seen 

in good preparations. The nuclear membrane is quite sharply 

differentiated and sometimes stands out as a deeply stained 

thick boundary. 

While the above general statement is true for all of the 

nuclei there is a remarkable individual variation both in ap- 

pearance of contents and in form and size. In a typical rest- 

| ing stage the nuclei are generally quite small spherical bodies 

| with the chromatin arranged in a very fine slightly stained, but 

very clearly visible network. At various places in the net the 

chromatin appears to be more or less collected into lumps. 

Very frequently in cells showing great vegetative activity, as 

for example, in the growth of the young nets or in cases in © 

which starch is being rapidly formed the nuclei become quite 

large and vesicular in appearance (See Figs. 41 and 42. Cf. 

also Fig. 1 in my paper on starch formation in Hydrodictyon). 

In these cases the chromatin frequently appears as very fine 

lines radiating from the prominent central nucleole to the periph- 

ery. Unless the preparations are well stained the chromatin 

in such cases might be easily overlooked, but in no stages of cell 

life have I been unable to demonstrate a clear differentiation 

of the nuclear contents into chromatin and nucleole. 

| Spherical nuclei with the contents arranged as above de- 

scribed are always found in cells showing no signs of reproduc- 

tive activity. In all cases, however, in which cleavage is tak- 

ing place the chromatin is collected into denser roughly elon- 

gated masses taking a deeper stain and connected by fine 

threads as of linin (Figs. 24-82). 

The nucleole becomes much less sharply defined in these than 

in the resting stages just described and in some cases is so sur- 

rounded by the chromatin as to be almost indistinguishable. 

The whole structure of the nucleus is in fact identical in ap- 

pearance with the early prophases or late anaphases of division. 

The nuclei vary in shape from the spherical forms just 

described to those with very irregular outlines, some of which | 

are quite sharply angular, while others have blunt rounded ex- 
tensions resembling the pseudopods of an amoeba. In many 
cases, especially in cells in process of cleavage, the nuclei are
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slightly elongated with one end quite small and drawn out into 

a blunt point, that is directed toward the cleavage plane (Figs. 

29 and 30). In other cases the nuclei are more elongated and 

the two ends are of the same size. Such forms may be con- 

| stricted in the equatorial region so as to suggest strongly that 

direct division is taking place. (Figs. 21a, 22, 23.) Both of | 

the above mentioned forms of nuclei generally occur together 
in the same cell. (Figs. 21-23). They may in turn be associ- 

ated with those that are more definitely amoeboid or angular in 
outline. The size of such nuclei varies very strikingly 

(Compare Figs. 6, 21, 34 and 44). In figures 6, 34 and 35 

are shown the extremely large size that the elongated amoeboid 

and angular nuclei may reach. Such unusually large nuclei | 

may occur in apparently any stage of cell life, although my 

preparations have not shown them in ciliated swarm spores. 

} Still they occur in the cells in which the cleavage is complete 

(Figs. 34, 35), as well as in the cells of very young nets (Fig. | | 

44). By comparing figures 43 and 44 a very good idea may be : 

obtained as to the relative size that such nuclei may attain. 

Both figures are drawn according to the same scale of magni- 

| fication. | 

In all of the irregular shaped nuclei the contents generally 

present the same appearance as in the other nuclei in the cells 

in which cleavage is taking place. 

The distribution of the nuclei presents some interesting 

phenomena. Those described above as typical resting nuclei 

are generally quite evenly distributed throughout the cytoplasm 

at points equidistant from one another (Fig. 3). The number 

of such nuclei that may occur in a given area of the protoplasm 

varies considerably. As Klebs pointed out, cells are often 

seen in which the nuclei are much too numerous to have swarm 

spores of the normal size formed in the cell with a single nu- , 

cleus to each spore. But the assumption that a fusion of nu- 

clei occurs in such eases before or during cleavage is not 

at all necessary, for there is no evidence that such cells are go- 

ing into cleavage stages without further growth. Even if 

they are in the same net in which some of the cells are forming 

spores they may not, as I shall show later, themselves undergo
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such a process, but are just as likely to live for some time veg- 

etatively. The only case in which an excessive number of 

nuclei need to lead to the assumption of fusion, would be to find 

such a numerical excess in connection with the later stages of 

cleavage, and this relation I have not found in any of my prep- 

arations. It is quite probable that the large number of nuclei 

is the result of a period of nuclear division just completed that 

is to be followed by a period of cell growth. | 

In cells in which cleavage is in progress the nuclei are very 

frequently arranged in pairs, the two nuclei of a pair often al- | 

most touching one another. (Figs. 95-30.) This arrange- | 

ment is very clearly the result of the process of nuclear divi- 

sion as I shall describe it farther on. Figure 21 shows a very 

| striking arrangement of the smaller irregular nuclei into groups 

consisting of from two to eight individuals. How such an ar- 

rangement came about I have not been able to learn. The 

forms of the nuclei might suggest that they have moved together 

| | from various parts of the cell, but other evidence in support 

of such a suggestion is entirely lacking. On the other hand 

it is quite possible that each group represents the product. of 

a series of successive nuclear divisions, and that the individual 

| nuclei will later be distributed more equally throughout the 

cell. The fact that the dividing nuclei sometimes appear in 

groups and that the daughter nuclei when first formed are fre- 

quently quite irregular in shape, being thus identical in form 

and structure with some of the grouped nuclei in the conditions 

shown in Fig. 21, adds weight to this latter hypothesis. 

Owing to the small size of the nuclei it is impossible to make 

out clearly all of the details of karyokinesis, but enough stages 

stand out sharply to show that the process is essentially the 

same as in the higher organisms. A very distinct loosely coiled 

thread is formed that apparently becomes segmented 

into chromosomes (Figs. 7 and 8). In a few cases I have been 

able to make out quite clearly that there are ten segments; but 

usually it was almost impossible to distinguish the individual 

chromosomes accurately enough to count them. When this 

stage is reached the nuclear membrane has generally disap- 

peared so that the peripheral parts of the chromosomes lie in im-
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mediate contact with the cytoplasm, which has not, however, 

penetrated to the interior of the nuclear cavity. The nucleole 

| disappears so far as I have been able to observe before the equa- 

torial plate stage is reached. 

The history of the spindle in these early stages I have not 

been able to make out at all. When the equatorial plate stage 

is reached the spindle is distinct. It usually ends in two 

sharply defined poles, at either of which there is a small spher- 

ical, densely stained body; but there are no indications of polar 

radiations to form an aster (Fig. 9). The spindle fibres gener- 

ally come to a sharp point apparently just at the surface of the 

body so as to give the appearance of a distinct body lying rather 

in, contact with the end of the spindle than forming a part of it. 

) Owing to the impossibility of observing the early stages of 

spindle formation the origin of the above described bodies, as 

. well as their relation to spindle development, could not be made 

out. During the period of the reconstruction of the daughter 

nuclei when the spindle disappears, the bodies also become in- 

distinguishable. Whether they are the homologues of centro- 

somes is, in view of the scarcity of data in connection with their | 

history, of course, not evident, still the constancy with which 

they appear in the equatorial plate stages and early metaphases 

indicates that they bear the same relation to the process of di- 

vision as the centrosomes in other cells. I shall apply the name 

centrosomes to them in the subsequent discussion. In many 

cases the whole spindle seems to lie in a clear cavity, as if the 

nuclear membrane persisted throughout the greater part of the 

division process, but the boundary of this cavity is always quite 

irregular and I am inclined to think that it is the product of 

the fusion of the vacuoles of the cytoplasm surrounding the 

nucleus. (Figs. 9, 11, 12.) In other cases the cytoplasm is ' 

apparently in immediate contact with the spindle. (Fig. 10.) 

The chromatin material in the equatorial plate forms so com- 

pact a mass as to render it almost impossible to distinguish the 

individual chromosomes, and consequently to make out the 

method of the separation of the daughter chromosomes. | 

In the metaphases the daughter chromosomes go back to their 

respective poles in dense groups, all the individuals of each
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group lying practically in the same plane. (Fig. 10.) During 
these stages the spindle is frequently much elongated so that at 

the beginning of the anaphases the central spindle is drawn out 

| into a fine thread in its middle part. (Fig. 12.) During the 
anaphases the chromosomes form at first somewhat rounded 
dense masses that later form the daughter spirems. New 
nuclear membranes are formed and the daughter nuclei are 
completely organized. While the formation of the daughter 
nuclei is taking place they underge a remarkable change of po- 

sition. With the disappearance of the central spindle the 
| nuclei approach each other so that by the end of the anaphases 

they lie almost in contact. (Figs. 12-14.) The explanation of 

this change in position is not at all evident. I have described 
a similar phenomenon in connection with the formation of the | 
cell plate in the onion and larch and suggested that it might be 

due to the mechanical pressure of the cytoplasm upon the daugh- 

_ ter nuclei which pushes them into the space left vacant when the 

central spindle disappears. ‘The same explanation may pos- 

sibly hold here although the small number of fibres constitut- 

ing the central spindle would seem to render it less probable. 

The juxtaposition of the daughter nuclei thus brought about 

gives a striking appearance to the cells where all of the nuclei 

are frequently in pairs. This position of the nuclei, as pre- 

viously stated, may persist in the cleavage stages. Fig. 20 pre- 

| sents a curious condition in which it appears as if the chromo- | 

somes, instead of going back to the poles in compact bodies, as 

above described, are here more or less strung out along the 

spindle fibres either singly or in irregular clumps. The explana- 

tion of these figures is not apparent. It is possibly due to some 

peculiar effect of the fixing fluid although the other cell contents 

show no abnormalities. 

Interesting variations in the size and form of the spindle are 

| shown in figures 17-19. In figures 18 and 19 is shown very 

clearly that two spindles lying closely adjacent to one another 

may vary as much in size as do the nuclei in some cases in which 

division is not clearly in progress. That the apparent differ- 

ence in size is not due to a possibly somewhat flattened spindle 

viewed in different aspects is shown in polar views of the equa-
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torial plates in which the chromatin mass always appears, SO 

far as my preparations show, to be nearly equal in its length 

and breadth. The equatorial plate in the larger spindle con- 

sists of a greater amount of chromatin than that of the smaller 

one. Whether the number of chromosomes varies in the two 

cases is an important point that I could not determine, as I was 

unable to find the stages of division in which the chromosomes 

could be distinguished from each other. It is quite probable 

that the different sized nuclear figures are derived from nuclei 

that differed in the same respect before division commenced, 

though I have not yet succeeded in finding the stages that would 

confirm this suggestion. The largest spindles are somewhat 

multipolar with the chromatin arranged in such a way as to form 

a branched equitorial plate (Figs. 17a and 19a), so that the en- | 

tire figure has the appearance of the well known cases of poly- 

centric nuclear figures in cells treated with certain poisons or 

subjected to other unusual stimuli. But there was no other evi- 

dence of abnormality either in the structure of the cytoplasm or : 

that of the nuclear figures themselves. 

So far as I could determine there was no particular time 

during the day when nuclear division was most likely to take 

place. Material in which I have found it was in part killed 

at various hours during the forenoon and in part in the after- 

noon. In a small amount of material killed at different times 

during one night, I was unable to find any indications of 

division, but of course so small an amount of material would 

- not show conclusively that it never takes place at night. Still 

it seems quite evident that there is no regular daily period 

+o which division is confined. This is made the more cer- 

tain by the fact that in a single net one cell alone may show 

nuclear division while in the other cells the nuclei seem to 

be in a resting condition. That, however, the divison de- ) 

pends upon conditions common to the whole cell is shown by 

all of the nuclei of a single cell dividing at the same time though 

without being in the same stage. Very often all stages from 

the early prophases to the late anaphases can be found in a | 

single cell in a more or less regular succession from one end 

of the cell to the other. (Figs. 15 and 16.) This fact is in-
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teresting when taken in connection with the fact that in the 
process of cleavage the same order of events is frequently ob- 
served. 

As is known, any cell of a net may form spores without the 
accompanying cells being visibly affected. It generally hap- 
pens, however, that a number of the cells are in some stage 
of spore formation at the same time. I have frequently found 

| in my material single nets of which the majority of the cells 
| were in a vegetative condition while one might show stages of 

cleavage, another ciliated spores, and in still another there 
would be a newly formed net. The relation of these different _ 
cells to another so far as their position in the net is concerned, 
I could not make out, since in imbedded and sectioned material 
the general arrangement is difficult to determine. I have not 

| made any special observations as to the age of the nets whose 
cells produce swarm spores, although such an investigation’ 

| would be of great value. Klebs has shown that a number of 
/ special conditions of nutrition, etc., will cause spore forma- 

tion, but the age of the cells thus experimented upon was not 
| accurately determined. 
| The first indication of the approach of cleavage consists of ’ 

| the disappearance of the pyrenoid and increase in thickness 
| of the protoplasm. This latter phenomenon is very clearly 

shown in Fig. 32, which shows sections of two adjacent cells, 
in one of which cleavage has just begun, while in the other 
there is no indication of it. In the account of the process of 
starch formation in Hydrodictyon I described the disappear- 
ance of the starch and pyrenoids as usually occurring before 
cleavage begins, but showed that such a process is not necessa- 
rily preliminary to cleavage since it sometimes happens that 
some of the starch and the pyrenoids may persist through all 
the stages even to the spores and young cells formed from them. 

Cleavage itself is, as Klebs pointed out, a progressive process ; 
but it is accomplished entirely by means of two sets of surface 
constrictions instead of, as Klebs thought, by means of intra- 
plasmic vacuoles. In the first stages in the process short fur- 
rows that have no apparent special orientation with reference 
to one another or to the nuclei appear here and there through
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the cytoplasm. (Fig. 22.) Seen in a surface section these 

furrows appear as single lines and thus might easily be taken 

for cell plates formed in the protoplasm without the help of 

visible spindle fibres; but if a vertical section 1s studied, the 

appearance of furrows becomes manifest. (Figs. 31-32.) 

In these latter sections itis also clearly shown that the 

cleavage furrows thus formed cut through at right angles to | 

the surface. In none of my material have I found the fur- 

rows forming appreciable oblique angles with the surface, al- 

though such a phenomenon might of course occur in large cells 

in which the protoplasmic layer is much thicker, as for exam- 

ple, in such a cell as that shown in Fig. 2. I have not suc- 

| ceeded in getting the stages of cleavage in these larger cells. 

- During the succeeding stages the furrows become branched and 

increase in length so as to soon intersect with one another and 

| thus block out very irregular multinucleate areas on the surface | 

of the protoplasm. Concurrently with the development of the 

cleavage furrows on the outer surface similar ones are formed 

by the vacuolar membrane on the inner side of the protoplasm 

(Fig. 33.) The two furrows from opposite sides finally meet — 

in the interior of the protoplasm and fuse, thereby completely 

cutting through the entire layer. The process of growth and 

branching of the cleavage furrows continues until the entire 

protoplast is cut into unincleate pieces, which later round up | | 

into the swarmspores. 

While the two sets of cleavage furrows generally seem to ac 

complish the complete division by coming together from oppo- 

site places on the two surfaces, it frequently happens that one 

furrow may reach nearly through the entire layer of proto- 

plasm before there is any indication of a corresponding furrow , 

being formed on the opposite side. Still I have not found 

any cases where one furrow cut clear through without meeting 

a constriction from the opposite side. The deeper constric- 

tion may, however, be from either the inner or outer surface. 

In the early stages of cleavage the constrictions are irreg- 

ular and wavy in a surface section, while in the later stages 

they seem to become straighter and their intersections form 

sharper angles. (Fig. 27.)
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As before stated the process of cleavage may show a suc- 

cession of stages from one end of a cell to another. Figures 

26, 27, and 28 bring this out very clearly, since they are all 

taken from the same cell at different regions thmrough its 

length. The process of cleavage above described seems to go 

on in its early stages at least, entirely independently of the 
| nuclei, but the result is always, with an exception to be pres- 

. ently noted, the formation of uninucleate segments. In cells 

in which the cleavage planes cut between recently divided nu- 

clei, so that the nuclei lie quite close to the cleft, the nuclei 

frequently have the elongated pointed shape previously de- 

scribed. (Figs. 28, 30.) The smaller end of the nucleus lies 

nearest the cleavage plane. In some cases a distinct granule 

can be seen lying next to the newly formed membrane at the 

point nearest the smaller end of the nucleus. Whether this 

_ granule has anv special significance could not be determined. 

Its occurrence is by no means constant, and the cases where it 

was observed are quite possibly accidental ones, the granule 

itself being but one of the numerous small bodies frequently 
found in other parts of the cytoplasm as well. 

When the cleavage has reached the uninucleate stage the 

segments begin to separate from one another and to round up 
into distinct bodies. The sides of the cleavage furrows are 
drawn away from each other so as to leave between them irreg- 

| ular quite broad clefts through the protoplasm. (Fig. 30.) 
So far as I have observed the clefts do not usually appear un- 
til the uninucleate stage is reached, but in some cases the sepa- 
ration may take place before cleavage is complete with the re- 
sult that large binucleate masses form spores directly. In | 
these spores there is a pair of cilia connected with each nu- 
cleus. (Fig. 39.) These giant spores were, as previously 
stated, observed by Braun and his conclusion that they repre- 
sent cases of incomplete cleavage is undoubtedly correct. 
The clefts thus produced are perhaps what Klebs thought were 
intraplasmic vacuoles, and it is quite possible that he failed to 
see the earlier stages showing the cleavage furrows first 
formed. It would certainly be very easy to overlook 
such stages in material poorly fixed and stained and viewed 
only from the surface of the entire cell.
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An explanation of the mechanics of the process of cleavage 

described above is by no means obvious. The best known 
cases of cell formation from large coenocytic cells in plant 

tissues are those of the formation of a layer of endosperm cells | 

from a large multinucleate mother cell and those cases of spore 

formation in certain fungus sporanges as described recently by 

Harper. The Hydrodictyon cell has a striking superficial 

resemblance to the multinucleate endosperm mother cell in 

that in both cases there is a relatively thin layer of protoplasm 

containing numerous nuclei and surrounding a large central 

vacuole. There is also somewhat of a resemblance in the 

process of cleavage in that a somewhat regular succession of 

stages may be observed in passing from one end of the cell to 

the other. (See Strasburger, 23.) But at this point the re- 

| semblance ceases, and it may serve to bring out more sharply 

the problem to be solved in case of Hydrodictyon if the differ- 

ences in the actual process of cleavage in the two cases are 

pointed out. In the first place in the embryo sac the cleav- 

age is very clearly in direct connection with the nuclei the po- 

Sition of any one part of the cleavage plane being deter- 

mined jointly by the two nuclei that are connected by the fibres 

in which that part of the cell plate is being formed. To be 

sure the planes may not always be so arranged as to cut out 

uninucleate pieces as Strasburger has shown for Corydalis 

and other forms, but in these cases it is none the less true that 

where the division does take place the cleavage plane is just 

as distinctly determined by the nuclei in pairs. In Hydro- 

dictyon as previously shown, no such relation of cleavage 

planes to nuclei is at all evident, with the possible exception | 

of those cases where the constriction cuts in between two re- 

cently formed nuclei. Again, in the embryo sac the process 

is clearly initiated and practically completed in the midst of 

the protoplasm, the two boundary membranes being simply | 

divided into portions that form the outer and inner portions 
of the membranes of the new cells, the lateral membranes be- 

ing formed entirely anew from the spindle fibres, while in 

Hydrodictyon the process is clearly indicated on either sur- 

face by the limiting membranes and its completion depends 
6 .
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upon their further growth from the surface inward, so that 

the new cells are entirely surrounded by the portions of the 

two original membranes. The cleavage in the two cases, 

then, so far as the mechanics of the process is concerned seems 

to belong to totally different categories. Still if the pre 
| vious suggestion that the cleft formed by the splitting of the 

: cell plate is comparable to a vacuole prove correct it would be- 
come more nearly possible to find a similarity in the two pro- 

cesses, but even in that case it must be kept clear that the sub- 

stance for the increase in extent of the vacuole in the one case 

is furnished by the spindle fibres for whose formation the nu- 

cleus is probably a metabolic center while in the other there is 

not the slightest direct evidence of any such connection be- 

tween the nucleus and the growth of the membrane forming 
the cleavage furrow. To be sure there may be, as Harper has 
suggested for Synchitrium, a diffusion of kinoplasmic ma- | 

| terial from the nucleus to the plasma membrane, but here, as 
in Synchitrium direct evidence for such diffusion is entirely 
wanting. On the whole the process of cleavage in Hydrodic- 
tyon seems to correspond most closely to that of the fungus 
sporanges in which there is a progressive and complete cleav- 
age, as for example in the formation of the protospores in 
Synchitrium decipiens and Pilobolus where the cleavage con- 
tinues to the ultimate formation of the uninucleate cells. 

A point of much significance in connection with the cleav- 
age in Hydrodictyon is the fact that the two membranes which 
take part in the cleavage are entirely discontinuous, although 
they lie parallel to each other with a relatively thin layer 
of protoplasm between them. But the two cleavage furrows 
produced by these independent membranes from opposite sides 
regularly meet in the midst of the protoplasm. This would 
seem to render necessary the assumption that the impulse for 
division is seated in the protoplasm between the two mem- 
branes rather than in the membranes themselves. Such an 
assumption need not involve the conception that the begin- 
ning of the process takes place in the protoplasm between, but 
merely that the stimulus to which the cleavage is a response 
is an internal stimulus acting upon the two membranes at
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the same time, a conception that, however, in no way helps to 

| a mechanical explanation of the process. The conditions here 

must be kept sharply distinct from those cases of the bipartition 

of a single coenocytic cell by simple constriction, as for example . 

cell division in Cladophora. In this latter case one may readily 

imagine that the stimulus arises in the membrane itself and is 

either external or internal since it is a case of the construction 

of a single continuous membrane. 

When the spores are fully formed it is quite evident that 

they. are entirely separated from one another. It is not im- 

probable that what Klebs took for connecting strands of pro- 

toplasm was the slime which is sometimes found on the inside | 

of the central vacuole lying next to the vacuolar membrane. 

The general structure and form of the spores I have found | 
to be identical with that described by previous observers. 

Lhe young spores are generally almost spherical bodies with 

the nucleus occupying a position near the plasma membrane | 

and connected with a pair of cilia which are attached to the 
cell at the point nearest the nucleus. (Fig. 36.) In older 

stages the portion to which the cilia are attached becomes 

somewhat elongated and filled with hyaline protoplasm, that 

extends down into the cell as far as the nucleus. (Figs. 37 

and 88.) In connection with the structure of the swarm 

_ spore most interest now attaches to the locomotor apparatus. 

This consists in all of the normal uninucleate spores of a pair 
of cilia attached to a small spherical basal body lying gener- - 
ally in contact with, but quite clearly independent of the 
plasma membrane. (Fig. 38.) Connecting the basal body 
with the nucleus there are two or more protoplasmic fibres. : 
Owing to the small size of the above mentioned organs, it is 

extremely difficult to make out any details as to their struc- 
ture or origin. The basal body generally stains quite densely, 
especially in the triple stain. In the best stained prepara- 
tions it frequently appears to be of a dark red color, a fact 
that shows quite clearly that itis entirely distinct from the 
plasma membrane, which, in the same preparations has a blue 
color. In nearly all cases too it can be seen that the contour 
of the basal body is clearly distinct from the plasma mem- |
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brane. (Fig. 38.) It is not impossible that the basal body 

is the granule previously described, that les against the cleav- 

- age furrow near the nucleus in the latest stages of cleavage ; 

but I could not find such a body during the stages of separa- 

tion and rounding up of the spores. 

The threads connecting the basal body with the nucleus 

are very fine and are not always easy to distinguish from the 

surrounding cytoplasm; but in most eases they are clearly 

enough differentiated to enable one to trace them from one 

body to the other. They are cclored in the various staining 

methods used about the same way as the spindle fibres or cilia, 

and in general appearance resemble very much such struc- 

tures. ‘There is no evidence, however, that any portion of the 

spindle ever remains after nuclear division is complete which 

could be identified as these threads. At the point where a 

| connecting thread is in contact with the nucleus there is no 

indication of any distinct body or even a swelling of the nu- 

clear membrane. I have sometimes found three such threads 

quite plainly visible, but in most spores there are only two. 

T have found no cases in which it was clearly evident that 

there was but a single thread. _ 

The cilia appear as single fine threads resembling in stain- 

ing capacity and structures the spindle fibres. In spores in 

which the contour of the basal body is clearly distinct from 

the plasma membrane, the attachment of the cilia to the basal 

| _ body itself can be clearly seen. (Fig. 38.) The points of at- 

tachment of the two cilia to the basal body may either lie at 

some distance from each other or they may be in immediate 

contact. (Figs. 36-39.) As previously indicated, the proto- 

plasm in the forward end of the spore has in the mature spore a 

hyaline homogeneous appearance. This fact makes the differ- 

entiation of the basal body and connecting threads much clearer 

than it otherwise would be. In the giant swarmspores there is 

a complete locomotor apparatus consisting of cilia, basal body 

and connecting threads connected with each nucleus. (Fig. 39.) 

As is well known, the swarmspores of IZydrodiuctyon do not 

normally escape from the cell wall within which they are 

formed but after swimming about for some time in the cavity
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come to rest, lose their cilia, become surrounded by cellulose 

walls, and become attached to one another at various points so 

as to form a young net that is later set free by the breaking 

down of the mother cell wall. The changes that occur in the | 

cell contents during growth are of importance as throwing 

some light upon the structures found in mature cells. In the 

very young cells I have looked carefully for the first indica- 

tions of the formation of the pyrenoids but without getting 

much light as to the nature of the process. As Braun long 

ago showed, these organs are formed shortly after the spores 

come to rest. The youngest stages in which I could clearly — 

distinguish structures that were undoubted pyrenoids showed 

them as small spherical red stained bodies enclosed by a hya- | 

line region sharply bounded off from the surrounding cyto- 

plasm (Figs. 41 and 42). The difficulty of identifying the 

earliest stages in the formation of such structure lies in the 

fact that any of the numerous granules so frequently found in 

the cell may be mistaken for a young pyrenoid, and I have not 

discovered any reaction by which to determine whether such 

bodies are or are not the young pyrenoids. It is interesting, | 

however, in this connection, to note that the pyrenoids and nu- 

clei are generally quite closely associated in the young cells, 

and that in many cases the number of nuclei is the same as 

that of the pyrenoids. But this equality is lost in the older 

stages and the number of nuclei is frequently in excess of the 

number of pyrenoids. The reverse condition, however, is 

often observed. See especially Fig. 44, where the number of 

pyrenoids is greatly in excess of the number of nuclei, a rela- 

tion that holds quite generally in the case of these very large 

nuclei. 

I did not find any stages of the first nuclear division, but a 

comparison of Figs. 40 and 41 shows clearly that a large in- 

crease in the size of the cell may occur before any nuclear 

divisions take place. (See also Fig. 43.) It is important to 

note, however, that the increase in size of the cell is out of 

proportion to the increase in the amount of protoplasm. 

Before a cell has grown very much, fairly large vacuoles begin 

to appear in either end apparently leaving a very thin layer of



512 Wisconsin Academy of Sciences, Aris, and Letters. 

protoplasm between themselves and the cell wall (Fig. 41). © 

The nucleus and pyrenoid are generally situated in the cen- 

tral region of the cell where the protoplasm still extends be- _ 

: tween the vacuoles clear through the diameter of the cell, as 

is clearly shown in a cross section (Fig. 42). In these early 

| stages in living cells, the chlorophyl can only be seen in the 

thicker portions of protoplasm as the middle part in which the 

nucleus and pyrenoid lie and the ends where the vacuoles do 

not press out to the cell wall. But this appearance is prob- 

| ably due to the fact that the layer of cytoplasm between the 

cell and vacuoles is so very thin as to render the color indis- 

cernible when viewed from the surface. There is certainly 

no indication in sections of any differentiation of the cyto- 

plasm to form a chromatophore in this or any other stage of 

the cell life. The arrangement described above is undoubt- 

edly what led to Artari’s (2) statement that in the earlier 

| stages the chromatophore is a branched structure similar to 

the chromatophore of Draparnaldia. But if Artari had had 
| better prepared material he would have seen that there is no 

| trace of any differentiation of the protoplasm into an or- 

ganized chromatophore. 

As the cell becomes larger the vacuoles fuse into one large 

central vacuole and the protoplasm, now containing numerous 

nuclei and pyrenoids, becomes evenly distributed in a layer 

next to the cell wall (Fig. 1). 

If we attempt now to apply the facts described in the fore- 

going pages to the problems suggested in the introduction, 

several points of general interest are at once apparent. Not- 

withstanding the very small size of the nuclei the structure 

and essential features of mitotic divisions are identical with 

those of the higher plants. Hydrodictyon agrees in this re- 

spect with all of the carefully investigated cases of nuclear 

| structure and division in the other thallophytes with the pos- 

sible exception of Spirogyra, in which it seems quite probable 

according to the recent researches of Mitzkewitsch and Wis- 

senlingh that the nuclear structure is different from that of 

most other forms. But in that case the peculiar structure of 

the nucleus probably represents a highly specialized type and
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is not to be considered in any way more primitive than the or- 

dinary type of nucleus found in other thallophytes and the 

higher plants. The existence of a body so closely resembling 

a centrosome in Hydrodictyon is in accord with the facts as 

worked out in other lower forms, especially among the Fungi 

and brown Algae. | 

‘The significance of the variation in size of the nuclei 1s not 

at all clear. The very large nuclei probably represent cases 

of unusual growth of the smaller ones. Such a variation in 

size of the nuclei is not uncommon in other plants at different . 

stages of the life history. For example, in the uninucleate 

plant of Synchitriwm the nucleus is many times as large as the 

nuclei of the multinucleate stage or the single nuclei of the 

spores. The striking fact in Hydrodictyon is, however, that — 

the very large nuclei may occur in practically any stage in the 

life history. Whether these large nuclei give rise to smaller 

ones by division, as is the case in Synchitrium, 1s not clearly 

evident; but the variation in the size of the spindle indicates 

that they do. | | 

The question as to whether direct nuclear division takes 

place in Hydrodictyon is as yet unsettled. While many of | 

the figures indicate quite strongly stages in such division, 

the evidence is not at all conclusive. As Hertwig very justly 

remarks, the mere fact that a nucleus may be elongated and 

constricted in its equatorial region is not to be taken as posi- 

tive evidence that direct division is in progress, for in many 

cells the nuclei are capable of assuming a great variety of 

forms without showing any other indication of division. In 

Hydrodictyon the capacity of the nuclei to assume such varia- 

tions in form is very marked and it is quite probable that the 

elongated nuclei that appear to be constricted in the middle 

are simply forms of resting nuclei coordinate with the more 

angular or pointed forms. 

As the facts at present stand, there are two distinct methods 

of cell division in plant cells, peculiar to the thallophytes on 

the one hand, and the cormophytes on the other. In the 

former types we have such coenocytic cells as the fungus spor- 

anges and the Hydrodictyon cell where there is a progressive
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cleavage by means of surface constrictions. In cell division 

in Cladophora, conidia formation in the mildews, and the 

cutting off of the gametes in Sporodinia we have simple con- 
striction, as Harper has pointed out. All of these cases may : 

_ be grouped together as examples of cell division by constric- 
| tion and thereby be clearly distinguished from the case of the 

cormophytes where cell division is accomplished by means of 
the formation of a cell plate. 

These two types of cell division are most sharply differ— 
entiated when compared as to their relation to the nuclei. In 
the case of division by constriction there is no visible relation 
of the nuclei to the process so far as the mechanism involved 
is concerned, while in the case of cell plate formation the nu- 
clei are apparently the active controlling centers for the pro- 
cess by means of the spindle fibres, many of which, and some- 
times all, may be formed for the express purpose of cell 

| division. , 
The relation of the processes of cell division in certain 

brown Algae to the two types above described is not at all 
clear. In all of these forms so far described division is 
said to take place by means of a cell plate that is formed with- 
out being directly connected with the nuclei. (See 9, 17, 24, 
26.) Owing to the difficulty of getting numerous stages of 
division in these forms it is quite possible that some of the 

' most important phases have been missed. 
The structure of the swarm spore of Hydrodictyon com- 

pared to the structure of other ciliated cells presents many 
interesting problems. The most thoroughly investigated 
cases of the development of such cells is that of the spermato- 
zoa of the higher animals and the antherozoids of some Pteri- 
dophytes and Gymnosperms. While there are some differ- 
ences as to detail, zoologists seem to be in accord as to the main 
facts concerning the development of the spermatozoon (See, 
Wilson, 36.) The axial filament of the tail grows out from a 
spermatid centrosome that may persist as a distinct body (“end 
knob’) at the base of the fibre or may enlarge to form a part of 
the middle piece. This fact of the growth of the axial filament 
from the centrosome forms a possible basis of comparison be
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tween the spermatozoon and the swarmspore. The cilia of the 

swarmspore clearly bear the same relation to the basal body 

as does the axial filament to the middle piece or more particu- 

larly to that part of the middle piece derived from a centro- | 

some. But whether the basal body really corresponds to the 

middle piece must be left unsettled until its origin is deter- 

- mined. 

Discussion of the question as to whether the basal body in 

Hydrodictyon corresponds to the blepharoplast of some Pter- 

idophytes and Gymnosperms, is for the present quite prema- 

ture. That question is also quite distinct from the further one 

as to the homology of the blepharoplast itself. 

The development of the swarm spores in such forms as 

Cladophora and Oedogonium needs to be carefully investi- 

gated. Strasburger’s (24) conclusion that the individual 

nodule at the base of each cilium is merely a swelling of the 

plasma membrane was based entirely, so far as his descrip- 

tions and figures indicate, upon the study of the fully formed 

spores. It is quite possible that early stages in the develop- | 

ment of the spores would show that the origin of both the 

cilia and the nodules at their bases is quite different from 

what Strasburger supposed it to be. 

Oniwersity of Wisconsin, November, 1901.
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PLATE XXIX.
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EXPLANATION OF PLATE XXIX. 

All figures were drawn with the aid of the Abbe camera 

lucida and with the Zeiss apochromatic objective 2 mm. aper- 

ture 1.30, and compensating oculars 2, 4, 12, and 18. They 

have been reduced in reproduction to 7/10 the size of the orig- 
inal drawings. 

Fig. 1, Vertical longitudinal section of an entire cell, x 175. 

Fig. 2, Small portion of section similar to that shown in Fig. | | 

1, showing distribution and structure of cell con- 

tents, x 600. ) 

Fig. 3, Portion of tangential section, x 1500. | | 

Fig. 4, Portion of tangential section, showing large spherical 

nuclei, x 1500. | 

Fig. 5, Procleavage stage, after disappearance. of pyrenoids, 

| x 1500. 
| Fig. 6, Vegetative stage with large nuclei, irregular in out- 

line, x 1500. 

Figs. 7-14, Successive stages of nuclear division, x 2250. | 

Figs. 15-16, Different parts of a single cell, showing successive 

_ stages of nuclear division from one end of the cell 

to the other, x 600. 

Figs. 17-19, Spindles of unequal size, a. Multipolar spindles, 

x 1500. 

Fig. 20, Unusual forms of figures of nuclear division, x 1500. 
Fig. 21, Irregular forms of nuclei, collected into groups, x 

1500. 

Figs. 22-23, Early cleavage stages. Many nuclei with elon- 
gated or pointed shapes, x 1500.
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/ PLATE XXX.
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EXPLANATION OF PLATE XXX. 

| | Figs. 24-25, Successive stages of cleavage, x 1500. 

| Figs. 26-28, Successive stages of cleavage as found in differ- 

| | ent parts of the same cell, x 1500. 
Fig. 29, Late stage of cleavage. Nuclei arranged in pairs 

with cleavage planes cutting in between the adja- 

cent nuclei, x 1500. 

Fig. 30, Beginning of the separation of the uninucleate seg- 

ments, x 1500. . | 
Fig. 31, Cross section of cell in early stage of cleavage with 

the cleavage furrows formed by both plasma and 

vacuolar membranes, x 600. | 

Fig. 32, Portion of vertical section of two adjacent cells, one 

of which is undergoing cleavage, x 1500. 

. Fig. 33, Portion of vertical longitudinal section of cell in late ~ 

| cleavage stage, x 1500. | 

Figs. 34-35, Uninucleate segments containing large irregular 

| nuclei, x 1500. | 

Fig. 36, Young swarm spores with cilia, x 1500. 
Fig. 87, Mature swarm spores, x 1500. | 

Fig. 88, Anterior end of mature swarm spore, showing loco- 

motor apparatus, x about 3000. 

Fig. 39, Giant swarm spores. Mostly binucleate, x 1500. 

Fig. 40, Longitudinal sections of cells of very young net, x 

1500. 

Fig. 41, Longitudinal sections of somewhat older cells. Each 

cell still contains a single nucleus and a single pyre- 

noid, x 1500. 

Hig. 42, Cross sections of cells in same net as those in Fig. 

41, x 1500. 

Fig. 48, Binucleate stage of young cell, x 1500. 

Fig. 44, Section of a quite large cell containing but two large 

nuclei, x 1500.
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AXIAL BIFURCATION IN SNAKES. 

ROSWELL HILL JOHNSON. 

This paper contains descriptions and skiagraphs of thirteen 

two-headed snakes, a recapitulation of others previously de- 

scribed, and a concluding general treatment of this abnor- 

 mality. | 
In the belief that the skeleton should be the basis of descrip- 

tions of cases of axial bifurcation, I have studied as many of 
these abnormalities as could be obtained from American mu- | 
seums. It seemed to me that skiagraphy, offering an opportu- | 

nity for such skeletal study, might reveal some possible laws | 

of this abnormality. The numerical data for the thirteen in- 

dividuals is given in Tables I and IT. : 

Case I. This is the case recorded as “a small double-headed 

snake from South America,” No. 856, in the descriptive Cata- 

logue of the Anatomical Museum of the Boston Society for 

Medical Improvement. This museum is now a part of that 

of the Harvard Medical School. This specimen [Plate 
XXXII, Fig. 1] was found to have scales impermeable to 
Roetgen rays, the only one of the snakes in which this was the | 
case. ‘The snake is in so bad a condition as to render specific 

determination difficult. It is probably Tropidonotus fasciata 

fasciata Linn., the range of which is the Austroriparian Region, 

or the Southern States. A normal specimen of this species, 

however showed the scales to be permeable to the Roentgen rays. 

The arrangement of the shields upon the dorsal aspect of the 

head is unusually irregular as Plate XX XIII, Figure 1a, 

shows. The angle of the sagittal planes of the skulls is 90°, 

that of the frontal planes is about 145° with the angle facing 

dorsally. Measurements upon the two divisions show that the . 

left is less than a millimeter shorter and slightly broader than 
the right division. | 

7 ,
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Taste [. 

| Skulls united. 

Pe 

Lert SKULL. RIGHT SKULL. CONDSLE 

Loneth eps | coogtn. | (EARS, | Leneth 
Dice cece cece cece eee 10 | 7 10 | 7 | 170 

Q eeececsceeeeeee sees 13 7 13 7 250 

UW eee cceeceeeeeee ees 8 | 3 8 3 2300 
en 

Skulls separate. | 

a 

Length 1 Length Length 
Length . Length |Number of Number of 

Left Skull. Right Left Neck.|Vertebrae. Right Vertebrae. matcing. 

| Be... i4 14 5 9 5 10 215 

hee i 11 21 26 19 25 225 

Bo... 9 9 3 10 4 e+ | 162 

6..... 14 13 9 i 7 8 289 

Teese 11 i il 18 11 16 251 

Bo... 9 9 17 22 18 22 190 

9.0... 13 13 16 22 1 20 | 210 

10... 14 14 72 67 85 72 | ods 

12..... 10 9 15 25 11 20 119 

13... 9 9 3 6 ap. 3 6ap.| 165 

M40... 10 11 2 9 3 10 151 
ee 

Case II. This is a Bascanium constrictor Linn. [Plate 

| XXXII, Figs. 2 and 2a, Plate XXXIII, Figs. 2b and 2c], 

from the collection of the Buffalo Society of Natural Sciences. 

It was without label but was undoubtedly brought in from the 

vicinity of Buffalo, where the species is occasionally seen. The 

point of division of the heads of this snake is close behind the 

eyes. Plate X XXIII, Figs. 2b and 2c, show the arrangement 

of the plates on the heads. The angle of the sagittal planes is 

75°, Thetwo frontal planes coincide. Here also the left head 

is slightly shorter and broader than the right. |
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| | Taste II. | 

SNe eee 

| Oa eae ee rae | ae Ee 
CAsE, OO I | 

. Divigion. Diviion, mainder. Divgion. Divigion. Average. 

Dees eee, i 7 170 3.8 - 3.5 3.8 

Qoeeecceeeeees 6 | 6 208 2.7 2.7 2.7 
Bo veecseeeeees 4 14 153 8.1 8.1 8.1 
heveecseeeeee cee 29 o7 | 205 12.5 11.8 12.1 
Beco neeree 2 | 2 162 6.9 74 | 7.1 
Boeeeeeee cece eee 18 15 222 74 65 [. 6.9 | 
Tec ec seen eene ees 20 20 “228 | 7.8 8.1 | 7.9 

Boiceeceseeee cee 26 27 190 12.0 12 4 12.2 | 
Qo oece cece cess aes 29 | 30 210 12.1 12.5 12.3 

Wee BT 66 163 27.8 28.8 28.3 
mo 4 | 4 _ 166 2.3 2.3 2.30) 

Tee eceeeeee ees 30 24 143 34 14.4 15.9 
WB... cece 13 13 i || 6.8 69 6.8 

Me eeecceceeeceeee| 11 13 | 11 | 2.4 3.7 3.0 

Case III. This is an Ancistrodon piscworus Lacépéde 
[Plate XXXIV, Fig. 3], lent from the collection in the Wash- 
ington and Jefferson University. The heads are equal in size 

and normal in appearance except that there is an additional 

supralabial upon the right side of the right head. The angle of | 

the sagittal planes is 105°, that of the frontal planes about 

150°, facing ventrally. | 
Case IV. This Ophibolus getulus getulus Linn. [Plate 

XXXIV, Figs. 4 and 4a], is No. 7276 in the Smithsonian col- 

lection. It was found by Miss Marshall at Point Tobacco, 

Maryland, and was described in the American Naturalist, Vol. 

XII, p. 470, by H. C. Yarrow. The heads are equal. The | 

angle of the frontal planes is a trifle less than 90°. The verte- 

bral column of the right division is in less intimate connection 

with the common vertebral column than that of the left division. 

Case V. This specimen [Plate XX XV, Fig. 5], lent through 

the kindness of Mr. Whiteaves by the Geological Survey of Can- 

ada, bears this label: “Shore of Moira Lake, near Modoc, Aug.
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| 1886. E. Coote.” Itisa Hutainia sirtalis sirtalis Linn. The 

light dorsal stripe divides caudad to the point of division of 

the vertebral column. The angle presented by the frontal 

planes of the two heads is nearly a right angle, that of the 

sagittal planes is about 70°. The right head is slightly longer 

and broader than the left one. 

| Case VI. This Pityophis catenifer Blainv. [Plate XXXV, 

Fig. 6] lent by the California Academy of Sciences was col- 

lected by J. W. A. Wright in 1878. It was later described in 

the American Naturalist, Vol. XII, p. 264. The angle pre- 

sented by the frontal planes of the two heads is about 115°, 

that between the sagittal planes about 35°.- A ventral fold 

| of skin which extends forward from the point of division in 
the plane of the gastrosteges is present similar to that in the 

| Ophibolus, No. 7276 of the Smithsonian collection. 
Case VII. This is another Ophibolus getulus Linn. [Plate 

XXXVI, Figs. 7 and 7a] lent by the Smithsonian Institute. 

It was collected by J. M. Spainhorer in Lenoir, N. C., and bears 

the number 14540. The frontal planes make an angle of about 

90°. Their longitudinal axes are almost parallel, however, 

for the necks curve toward the plane of the common partition 

and are connected by skin for an unusual distance cephalad. 

The heads are equal. 
Case VIII. This is a Thamnophis elegans lineolata Cope 

[Plate XXXVI, Fig. 8] belonging to the University of Cali- 

fornia. The data given are “Marin Co. (?) California. 1879. 

©. A. Allen, collector.” An additional peculiarity in this 

snake is the presenve of a sharp angle in the common ver- _ 

tebral column, as shown in the skiagraph. The light dorsal 

stripe, prominent in this specimen, divides sharply 5 mm. 

cephalad to this angle and so is considerably caudad to the ex- 

ternal division as well as to the vertebral division. ‘There 

are twenty-one longitudinal rows of scales, which is the nor- 

mal number for this species, from the sharp angle to a point 

about two centimeters caudad to it, where two rows end. 

Cephalad from where the dorsal stripe divides, many new rows 

begin. The right neck is shorter and the right head slightly 

shorter and narrower than the left.
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Case IX. This is the young Bascanium constrictor Linn. — 

[Plate XXXVI, Fig. 9] described by Wyman in 1863. It was 

obtained from the Warren Museum of the Harvard Medical Col- 

lege. When the necks are as long as in this specimen, it is 

impossible to determine the angle of the frontal planes. 

However, as the snake is now, this angle is 90°. The heads 

and necks are nearly equal. From the point of external divi- 

sion to the point of division of the vertebral column, the dor- 

sal blotches are in two rows. 

Case X. This is the snake in the United States National 
Museum bearing the catalogue number 25398 [ Plate XX XVII, 

Figs. 10 and 10a.| It was collected by Miss M. Desha; the 

locality is not given. It belongs to the genus Pityophis, but its 

specific position in this difficult genus is less plain. If, how- 

ever, the species Pityphis sayi Schlegel be made to include | 

Pityophis bellona Bd. and Gird, following Cope, it may be 

called Pityophis sayi, since it seems intermediate between these 

two forms. This specimen is remarkable for the extreme length 

of the anterior doubled portion, which is much longer than in 

any case ever described, with the exception of that of Redi. 

The skiagraph reveals the division of the vertebral column 
very much farther back than that of the bodies proper, although | 

the color markings show irregularities over the portion un- 

derlaid by the two vertebral columns. 

Case XI. This small snake embryo [Plate XX XVIII, Fig. 
11] has been so bady dessicated that a determination of its spe- 

cies is impossible. Together with cases XII and XIII it was 

purchased from a dealer, Mr. N. L. Wilson of 170 Tremont St., 
Boston, Mass., who was unable to furnish data concerning any 
of his specimens. The point of division is posterior to the 

eyes. The angle of the sagittal planes is approximately 80°, 

and there is no appreciable angle of the frontal planes. 

Case XII. This is an embryo of Futainia sirtalis Linn, | 

still without color [Plate XX XVIII, Fig. 12.] It is remark- 

able for the considerable inequality in the length of the two 

necks and the deficiencies in structure. The right head on the 

shorter neck is singularly deficient. The lower jaw is repre- 

sented by a mere stump and the dorso-ventral thickness of the
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head is much reduced. The eyes are absent on this right head, 

| but two slits possibly representing orbits are found lateral to the 

parietal plates. The left side of the lower jaw of the left 

head is also deficient. | 

| Case XIII. This is either an embryonic or very young 

Tropidonotus fasciata sipedon Linn. | Plate XXXVI, Fig. 

13]. The inner side of the left head is deficient, there being 

no eye. A sharp angle is noticeable in the vertebral column re- 

| sembling very much that of Case VIII. Somewhat farther 

caudad is a loop with the ventral surfaces inward and mutually 

coalesced. Cephalad to this loop is a median deficiency in the 

gastrosteges making an opening into the abdominal cavity. 

| The number of longitudinal rows of scales is variable, for 

rows begin and end at several points along the body. The 

| angle of the frontal planes is about 90°. 

\ It might be well at this point to put on record other cases of | 

| | two-headed snakes which were described in the popular press 

or which were seen by the author but were not made the sub- 

| ject of detailed ‘study. | 

Mr. Outram Bangs had a young Tropidonotus fasciata 

| sipedon Linn. which he had collected at Stoneham, Mass. In 

degree of bifurcation it resembled the individual described 

| above as Case IT. | 

In the Scientific American of December 5, 1896, 1s an ar- 

: ticle describing a double-headed snake and illustrated by a 

cut from a photograph. It is said to be a Heterodon simus 

Linn. from Central America. But since this locality is outside 

the range of the species as given by Cope, it is probably wrong. 

From the cut the degree of bifurcation seems to approximate 

that of Case VI. in this paper. 

A two-headed snake was advertised on exhibition in a cigar 

store in New York in 1896 or 1897. The owner, Mr. H. C. 

Somers, told me that after the snake died, it had been de- 

stroyed. It was found in the Catskills, though attributed in 

an advertisement to South America. I believe that this was 

the snake described in the Scientific American. 

A two-headed snake was found near the New York Zoologi- 

cal Park in 1901. The New York Tribune said it was a 

|
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milk snake ten inches long. Judging from the photograph 

reproduced in the paper, the degree of bifurcation was most | 

nearly like that in Case XII. 

Dr. J. S. Kingsley in describing an abnormal frog in the 

American. Naturalist, Vol. XII, pp. 694-695, states that a 

two-headed snake is in the collection of the Lyceum of Natu- | 

ral History at Williams College. Prof. S. F. Clark informs 

me, however, that the snake probably referred to is one which 

merely simulates this condition from having been crushed. 

Mr. Samuel Garman tells me that this abnormality may be 

- found frequently in embryoes of Tropidonotus fasciata sipedon | 

} Linn. | 

RESUME OF ALL CASES DESCRIBED. 

| Table III records the more important data gathered from 

previous descriptions of two-headed snakes which are sufii- 

ciently complete. | |
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Species. One must expect more of these abnormalities to 

be found in those species native to regions where most atten- 

| tion is paid to the fauna and also in the most abundant spe- 

cies. Yet after making these corrections, it is probable that _ 

this axial bifurcation is more frequent in some species than in 

others. | | | | 

| Tabulating the data, we find: 

Tropidonotus. | 

| 3 T. fasciata sipedon Linn. 

2 T. natrix Linn. 
1 T. fasciata fasciata Linn. 

5 Bascanium constrictor Linn. 

3 Hutainia. | 

2 EF. sertalis Linn. 

| 1 E. elegans lineolata Cope. 

| 2 Ophabolus getulus Linn. | : 

2 92 Pelias berus Merr. | 

| 2 Pityophis. 

1 P. catensfer Blainv. | ——- 

1 P. sayt Schlegel. , 

/ 1 Ancistrodon piscivorus Lacépéde. , | 

1 Pelamis bicolor. | . 
1 Lachesis lanceolatus (?) — 

1 Heterodon simus Linn (4) | 

| 1 “Yellow snake of Barbadoes.” 

This result together with Mr. Garman’s statement concern- 

ing Tropidonotus would seem to make it advisable to examine 

} gravid snakes of the genus Tropidonotus and eggs of Basca- 

nium if in search of this abnormality. 

Type of Bifurcation. The great majority of cases are 

those of cephalic bifurcation, the catadidyma of Fisher. 

None show merely caudal bifurcation, the anadidyma of 

Fisher. But three cases have been described where both 

cephalic and caudal bifurcation existed, the anacatadidyma 

of Fisher. These are the case of Wyman and two of the three 

described by Mitchill. The former’s specimen is further re- 

markable for a median duplicity of the vertebral column,
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which is the only case of the kind on record and which les 

- without Fisher’s system of classification. 

Degree of Bifurcation. The data as regards degree of bi- 

furcation aside from the thirteen cases here described and that 

of Borgert have little quantitative value, for frequently the 

descriptions are no more specific than merely ‘two-headed.” 

. Fortunately, however, the fact is sometimes noted whether 

| there are two heads on’ separate necks, or two skulls in organic 

fusion. Classifying on this basis we have: 

| 8 dipropi: ue 

| T near the eye. 

| {| in the region of the nose. = 

93 dicephali: | 

15 “short neck.” | 

S “leng neck.” | 

In Tables I and II, and Plate XX XI, the degrees of bifurea- 

tion of the thirteen snakes here described and the one of Borgert 

(No. 14) are represented. Only by such precise criteria can the 

question of degree of bifurcation be properly studied. Three 

criteria were employed as a discontinuity might be shown by | 

one criterion which would not be shown by the others. These 

were the number of vertebrae, the lengths of the divisions in 

terms of proportion of the total length and ia terms of vertebral 

units. The lengths of the divisions were measured to the 

cephalic end of the skeletal division, not the external division. 

The vertebral unit was chosen, i. e., the length of one vertebra 

where the vertebrae are largest, because it was found that ocea- 

sionally in the divisions there was a very large number of ab- 

normally small vertebra. In each case, both classification by 

the longer division and by the average division was used. 

Even the few cases here described are so discontinuous in | 

their distribution as to degree that I believe it is safe to say 

that axial bifurcation is more likely to occur in some degrees 

than in others, and that the most frequent degree is from about 

6 to 13% of the length from the cephalic end. | 

Angle of Bifurcation. In the case of dicephali, the general 

rule may be made that when the vertebral column is double for 

a very short distance, the angle of divergence of the proximal
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ends of the double vertebral column is a large one, and it de- 

creases as the degree of bifurcation increases. This applies 

only te the bifurcation of the vertebral column. The apparent 

angle made by the divisions does not seem to conform to any 

rule. | 
In the cases of dipropi the rule is the reverse,—the greater 

the degree of bifurcation, the greater the angle. 

The frontal planes of the two heads do not always coincide, | 

but may meet at an angle. In all the cases of dicephali, this 

angle was directed downward. Of the three cases of dipropi, 

the angle was directed upward in one, and in the other two there | 

was no appreciable angle. | 

Accompanying Abnormalities. In the cases of dicephali, 

the necks are likely to be of different lengths, the difference 

| _ being greater as the necks are longer, though with the data in 

7 hand, it cannot be said that the difference would be greater 

| in comparison. 

: Abnormalities of the shields on the head are not noticeable 

in the cases of dicephali, except where there is marked defi- 

ciency, but they are evident in the cases of dipropi, as would 

| be expected. These irregularities, however, were usually of 

proportion and of outline, rarely of absence or of redundancy. 

Deficiencies were noted in three cases: VIII, XII, and 

XITI, enough to lead one to believe that they are frequently 

correlated with axial bifurcation. Another peculiarity which | 

seems to be correlated in some way is the presence of sharp 

angles in the vertebral column in Cases VIII and XIII. 

Especial attention has been given in this paper to the point | 

of divergence of the vertebral column. This, however, does 

not fully express the degree of bifurcation of the color mark- : 

ings and of the internal organs. I think it may be said that 

when the color markings show a longitudinal arrangement, 

they will be affected caudad to the point of division in the axis. 

Data concerning the internal anatomy of these anomalies 

are very uncommon, the only instances of adequate descrip- 

tions being those of Redi, Dorner, and Borgert. The evi- 

dence there given certainly shows that in these cases there was 

a doubling of internal organs caudad to the vertebral bifurea- 

tion.
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| SUMMARY AND CONCLUSION. | 

! 1. Thirteen two-headed snakes are described by means of 

a skiagraphs. 

2. The previous descriptions of two-headed snakes are re- 

viewed. 

8. It is concluded that this abnormality is more abundant 

in some species than in others and that the point of bifurca- 

tion is most likely to occur in the cephalic half of the snake, | 

| between 6 and 134 of the entire length from the cephalic end. | 

) 4, The point of bifurcation of the vertebrae is more posterior 

than would be supposed from external examination. The 

skulls frequently appear united externally when in reality 

they are not. 

| I am much indebted to Prof. C. B. Davenport for kind ad- 

vice and assistance, to Mr. Samuel Garman for help in deter- 

mination of species, to Mr. Outram Bangs, Mr. F. K. Mixer, 

Mr. J. F. Whiteaves, Prof. Edwin Linton, Mr. F. W. True 

| and to Prof. W. E. Ritter for loans of material, and to Dr. W. , 

MeM. Woodworth for assistance with the bibliography and 

for the loan of books. | 

Anatomical Laboratory, University of Wasconsin, 

November 21, 1901. 
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PLATES XXXI-XXXVIII.
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| | EXPLANATION OF PLATES. | 

The figure numbers in each plate correspond to the number of 
the case. | 

The skiagraphs were taken with dorsal surfaces next the © ) 

plate. The sides are not reversed therefore in the figures, as 

may be seen by comparing the photograph and skiagraph in 
Plate XXXVIL. 

Figures 12 and 13 are tracings from skiagraphs since th2 

plate was broken before good prints were obtained. 

Figure 11 is a drawing substituted by the engraver for an 
obscure skiagraph.
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ON THE RELATION BETWEEN HEAT CONDUCTIVITY 
AND DENSITY IN SOME OF THE COMMON WOODS. 

| LOUIS W. AUSTIN AND C. W. EASTMAN. 

In 1828 De la Rive and De Candolle,’ after examining the 

conductivities of five varieties of woods, announced the inter- 

esting fact that along the fibers the thermal conductivities of the 

7 different woods were approximately proportional to their den- 

| sities. Some observations made by C. G. Stangel? in 1899 in 

- connection with his work on the effect of moisture on the heat 

conductivities of woods and rocks called attention again to the | 

relations between the conductivities and densities of woods. As 

‘far as has been ascertained no other work has been done on the | 

| subject since that of De La Rive and De Candolle, the extensive _ | 

' work of Tyndall? on woods being confined to the rapidity of | 

: propagation of the heat wave, or, diffusivity. - 
In our own experimental work a method was made use of 

which was presented in outline by Voigt* in 1898, the general | 

plan of which is as follows: The specimens whose heat con- 

ductivities are to be compared are cut in the form of right 

angled triangles and joined along the hypotenuse, as shown in 

the figure. If one of the edges AB be heated until a steady 

flow of heat is established so that the temperature at each point : 

: becomes constant, the isothermal lines in the lower specimen 
| will be parallel to the base AB, while in the upper specimen 

they will be bent upward or downward depending on whether 
| the conductivity is greater or less than in the lower. Accord- _ 

1De la Rive and De Candolle, Pogg. Ann., vol. 14, 1828, p. 590. 
| 2C. G. Stangel, University of Wisconsin Thesis, 1899. 

3Tyndall, Phil. Trans. Roy. Soc., vol. 143, 1853, p. 217. 
4Voigt, Wied. Ann., vol. 64, 1898, p. 95. 

8
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ing to the tangential law of refraction of a disturbance cross- 

ing the boundary of two media in which it is propagated with 

conductivities k, and ko, 

Ky tan 
K, tan. @ | 

The determination of the relative conductivities then resolves 

itself into the measurement of the angles $; and ¢,. In prac- 

tice the isothermal line is determined by the melting of a thin 

layer of wax spread over the specimen. | 

Cc D 

| 2 | 

> - | in 

| Bonne 

4 | 
\ 

A iB 

y/ In applying this method to determining the relative conduc- 

tivities of woods the following arrangement was used: Blocks 

of wood about 8 em. square and 2 cm. thick were cut in tri- 

angular form and placed in a wooden frame with their fibers 

parallel to AC, as shown in the figure. These were covered on 

the bottom and on the sides AC and BD with thick pieces of 

asbestos to cut down the loss of heat. A uniform distribution 

of heat along AB was obtained by pressing a strip of iron of 

about the same dimensions as the edge of the block against the 

: wood, and heating this by means of a row of small gas flames. 

The wax used to show the isothermal line was composed of par- 

affin mixed with a little turpentine. This mixture had a melt- 

ing point of about 40° and gave a sharp line of demarcation 

between the melted and unmelted portions. To prevent the 

wax soaking into the wood and also to insure a more uniform 

radiation both blocks were covered with a sheet of tinfoil on 

which the melted wax was painted with a flat brush. This de-



Austin-Hastman—Heat Conductwity im Woods. 541 

vice was first used by C. G. Stangel in his work on heat con- 

ductivity to which reference has already been made. 

It was found that there were two chief sources of error to be 

guarded against, the first of which is the direct effect on the 

wax of radiation from the source of heat. To prevent this the 

metal from which heat is communicated to the wood must not 

be allowed to extend above the edge of the wood, this being much 

more effective than any system of screens used with a larger 

heating plate. The second possible source of error lies in the 

difficulty in obtaining a perfectly good contact between the 
specimens. ‘To insure this as far as possible, two strips of tin- 

foil were placed between and the blocks pressed tightly together 

by means of wedges. It was also found necessary in order to | 

preserve the contact, to plane the blocks frequently as they be- a 

came warped by the heat. With these precautions very uni- 

form results were obtained. | 

In our experiments only the conductivities parallel to the 

fibers were tested. The piece next to the source of heat (posi- 

tion 1 in the figure) was in all cases the same specimen of white 

oak, the others being placed in position for comparison with it. 

The densities were determined partly by weighing and measur- 

ing the specimens and partly by the method of immersion. Five 

sets of angles were taken for each wood and the average of these | _ 

used in computing the conductivity. These measurements were 

estimated to be correct to within two per cent. Some errors are 

- undoubtedly introduced into the results by the fact that in the 

second specimen the flow of heat is not in general strictly paral- 

lel to the fibers, and since the conductivity at right angles to 

the fibers is smaller, the true values of the conductivities of 

some of the lighter woods may be slightly greater than those 

_ given. In order to reduce the relative conductivities at least 

approximately to absolute units, the value for walnut parallel 

to the fibers, found by Péclet* is assumed to be correct for our 

specimen and the conductivities of all the other woods are ex- 

pressed in the same terms. 

1C. G. S. System of Units, Everett, p. 128.
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In the following table are given the conductivities and densi- 
ties of the twelve woods examined: — | : 

Wood. Density. = Wood. Density. — | 

Sequoia...........| 0.380 | 0.000842 Gum ....eeceeeee| 0.559 0.000458 
Butternut......... 0.394 372 | Walnut........... 0.609 480 

Pine............... 0.406 358 | White oak. ...... 0.615 472 

. Minden ........06.. 0.408 391 || Brown ash....... 0.649 539 

“White wood....... 0.506 426 Georgia pine..... 0.657 540 

Cherrye.... 2.2220. 0.534 451 || Red birch..... 0.711 528 
i 

7 The results of the work seem to indicate that the law of pro- 

portionality between heat conductivity and density, as an- 

nounced by De la Rive and De Candolle is at least very approxi- 

pf mately obeyed. It is true that in our results slight exceptions 

to this are shown but it is quite possible that all the variations 

observed are due to errors of observation. It seems more prob- 
| able, however, that slight variations really do exist, as the dif- 

| ference in form of the cells in different woods must produce a 

| difference in the distribution of material which would in itself, 

at least in some degree, affect the conductivity. 

/ The University of Wisconsin, December, 1900.



ECONOMIC AND SOCIAL DEVELOPMENT OF KENOSHA 

AND LA FAYETTE COUNTIES. 

ROBERT HUGH DOWNES, B. L., AND KATHERINE PATRICIA REGAN, | 

B. L., WITH AN INTRODUCTION BY ORIN GRANT LIBBY, PH. D. 

INTRODUCTION. | 

| The two studies in local history following this introduction 

are part of a year’s seminary work on a new field in Wisconsin 

| history. The purpose of this seminary has been to lay an acde- 

quate statistical foundation for later work of a somewhat dif- 

ferent character. Owing to the fact that accurate and de- 

tailed state records are not published to any considerable extent 

by any state it became necessary to compile carefully a large 

body of statistics from the original records before any really 

valuable research work could be carried on in Wisconsin local _ : 

| history. In the two senior theses published under this cover 

the complete record, on which a part of the discussion is based, 

are to be found in the appendix. Smaller tables in more con- 

cise form and maps of several kinds appear in the papers and | 

make clear what is sought to be proved. 

The work so far accomplished has proceeded along certain 
definite lines. A special county has been studied, not asa 

whole but with reference to its units, the towns. The bound- 

ary changes have been in most cases worked out and there has | 

been a brief survey of the geological condition and the main 

topographical features in so far as they bear upon the question 

of soil and general productive power. Following this the dis- 

tribution of the population is studied, and the nativity of the 

whole population is worked out for every town. This supplies 
a basis for a still further study of the per capita wealth, occu- 

pation, ete., of all who have entered the state since 1850. Thus
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in this way we are able to compare the productive power of the 

various nationalities, to discover where they go and what occu- 

pations they engage in. ‘To some degree also we may be able to 

trace the movement of emigration across the continent by the 

birth places of the various members of a family who in the end 

settle in this state. In one of the theses the study was carried 

to the political conditions and the various nationalities were 

considered not only as immigrants and producers of wealth, but 

also as voters. One not unimportant result of the study so far 

: as carried on, is the means it has afforded for the correction or 
verification of the published census records of the state and 
United States. The count of the actual population for 1850, 
1860 and 1870 has enabled the students to discover substantial 

errors in the published reports. 
| It is my purpose in the end to use this work of the seminary 

for a series of years as the foundation and starting point for an 

economic history of Wisconsin. The great problems of immi- 

gration, of industrial change and development, and of the influ- 

ence of foreigners on our social, economic and political life can 

| never be fairly discussed without some such careful study as is 

| indicated above. It is no slight task to undertake the exam- 
: ination and arrangement of the hitherto unpublished records of 

| the state. But the task has been attempted with the hope that 

the results obtained will be of permanent value to the student 

of statistics and political economy, as well as to the student of 

sociology and of history. 

I desire to acknowledge my indebtedness to the Secretary of 

State for his courtesy in loaning to the State Historical So- 

ciety, at my request, the copies of the original United States 

census returns for 1850, 1860 and 1870, on file in his office. 

This rendered these very valuable unpublished materials more 

accessible to the students of my seminary for the present year 

and made the labor of compiling statistical tables less burden- 

some. ‘These census reports seem to have been entirely ignored 

heretofore by students of Wisconsin history and it is to be hoped 

that they will not again be lost sight of by students of local his- 

tory in the state. 
O. G. Lipsy. 

University of Wisconsin, November 28, 1901.
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ECONOMIC AND SOCIAL DEVELOPMENT OF 

KENOSHA COUNTY.* 

ROBERT HUGH DOWNES. 

Cuapter I. | 

FORMATION OF THE COUNTY AND TOWNS. 

Kenosha county is located in the southeastern part of the 

state of Wisconsin. It is bounded on the east by Lake Michi- 

, gan and on the south by the state of Illinois, and covers an area 

of 268.04 sq. miles. At the territorial formation of the pres- 

ent state of Wisconsin in 1836, the state was divided into four 

rounties—Crawford, Iowa, Brown, and Milwaukee. The 

region north of the parallel 46° 31’ north latitude was yet un- 

organized. The southeastern part of the state was included in 

Milwaukee county.2 An act passed by the legislative assem- 

bly in 1836, provided that the townships number one, two, | 

three, and four north, of ranges nineteen, twenty, twenty-one, : ~ 

twenty-two, and twenty-three east of the fourth principal merid- 

ian be erected into a separate county, named Racine. 

By this act what is now Kenosha county was included in Ra- 

cine county and it remained a part of Racine county until 1850, 

when by an act approved January 30, 1850, it was enacted that 

all of Racine county within the boundaries, commencing at the 

southwest corner of township one, range nineteen east and run- : 

ning thence east on the state line to the center of lake Michigan ; 

thence northerly along the eastern boundary line of Wisconsin 

to the township line between townships two and three ; thence 

west on said township line to the range line between ranges 

1A thesis submitted to the faculty of the University of Wisconsin for 

the degree B. L., June, 1901. 

2Formation of the counties of Wisconsin. A thesis by Herbert Scott 

Blake, 794, pages 3-4, 5, 21-22.
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nineteen and twenty east; thence south on said range line to the 
section line between sections twenty-four and twenty-five, in 
township two, range nineteen east; thence west on said section 
line to the range line between ranges eighteen and nineteen east ; 
thence south on said range line to the place of beginning, shall 
be erected into a separate county called Kenosha.? . . 

The boundary of the county as determined by the above act 
has never been altered, but since that time there have been sev- 
eral changes in the town boundaries for no special reason other 
than local advantage or convenience. The accompanying maps, 
I and II, show Kenosha county and the towns as erected by the 
act approved Jan. 30, 1850, and as they are today. By con- 
sulting these maps one will readily see the nature of the changes | 
that have been made. The legislature, Jan. 2, 1838, created 
the towns of Salem, Pleasant Prairie, and Southport.2 Salem 
and Pleasant Prairie have remained unchanged to the present 
time, while Southport by an act of the Board of Supervisors of 
Kenosha county, Feb. 26, 1853, was vacated and divided. The 

_ parts, except so much of the town as was embraced in the city 
of Kenosha by the act of the legislature of Jan., 1850, incor- 
porating the city, were added to the towns of Somers and Pleas- 
ant Prairie. That part of Southport lying in town one north, 
range twenty-three east, was annexed to the town of Pleasant 
Prairie, and that part lying in town two north, range twenty- 
three east, was annexed to the town of Somers. The towns of 
Bristol and Paris were created by the action of the County 
Board of Supervisors of Racine county, Jan. 11, 1850, and 
neither have been changed since that time. It was impossible 

| to ascertain the dates when the towns of Brighton, Pike, and 
Wheatland were created, but all three existed when Kenosha 
was formed. Brighton has remained unchanged, while the 
name of Pike was changed to Somers early in 1851.4 The town 
of Wheatland was divided by the action of the Board of Super- 
visors of Kenosha county in 1860 by a line commencing at the 

1Session Laws, Wis., 1850, p. 25. Southport Telegraph, Friday, Feb. 

oie of Racine and Kenosha Counties, 1879, p. 308. 
’ Alterations of Towns, filed March 9, 18538. File Town Plats, “Old”, 

Office of Sec. of State. 
Kenosha Telegraph, April 11, 1851, March 21, 1851.
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northeast corner of section thirteen, town one, range nineteen 

east, and extending west on the north line of sections thirteen, 

fourteen, fifteen, sixteen, seventeen, and eighteen to the range 

line, and the town of Randall created.* This was the last | 

change made in the boundaries of any of the towns.” 

Cuarter II. 

GEOLOGY, SOILS AND TOPOGRAPHY. 

The surface features of the county are simple and undulat- 
| ing in character with a gentle slope to the southeastward. The 

height of the land above the level of Lake Michigan gradually 

increases, with the exception of a small region in the western 

part of the town of Pleasant Prairie and the eastern part of the | 

town of Bristol, to the westward, reaching its greatest height in 

the extreme northwestern part of the town of Wheatland. 

| The important rivers in the county are the Fox, Des Plaines, 

and the Pike. These are located in the western, central, and 

northeastern parts of the county, respectively. The current in 

| these rivers and their tributaries is not swift enough to furnish | 

any power for manufacturing purposes.* The slight rise in the 

height of the land in the eastern part of the county which ex- oo 

tends through the central part of the town of Pleasant Prairie, 

and then northwestward through the towns of Somers and Paris 

is notable because it makes the streams which flow into Lake 

Michigan short and abrupt, and forms a continuation of the 

watershed between the St. Lawrence and the Mississippi basins. 

In its geological formation Kenosha county is divided into 

four distinct north and south sections by the deposit of four 

different varieties of coarse drift by the glaciers upon the 

Niagara limestone, which forms the bed of the entire county. 

These four different varieties of drift differ from each other 

1Kenosha County Records. | 
2For changes in town boundaries see Plate XXXIX. 
3Census taker of 1850, remarked: “The only remarkable thing to 

be seen in this town (Bristol) is a flouring mill built upon a stream 
(Des Plaines) that it would require an ‘observation’ to tell which way 

the water runs.” .
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in color, degree of coarseness, time of deposit, and chemical 

| composition. The section in the western part of the county, in- 

eluding the greater part of the towns of Randall and Wheat- 

| land, is the region of Kettle Range Moraine Kames. This sec- 

tion composes the extreme southeastern part of the Kettle range. 

This region is more -undulating than any other part of the | 

county, in fact some of the hills are quite abrupt. In this same 

region and also in the town of Salem there are numerous small 

moraine lakes, which add much to the beauty of the land. The 

most important of these lakes are Powers, Elizabeth, Mary, 

. Silver, and Camp. 
Adjoining this section to the eastward, and including the 

eastern part of the towns of Randall and Wheatland, all of | 

Brighton and Salem, and the western part of Paris and Bris- 

tol, is the region of bowlder clay. This region is of an earlier 

formation than that just described and consists of a commingled 

mass of clay, sand, gravel, and bowlders variously arranged 

with reference to each other and spread out irregularly over the 

surface of the limestone bed below. . 

The formations of the other two sections are known as the 

light colored pebble clay and the beach. The light colored | 

elay covers the greater part of the towns of Paris, Bristol, 

Somers, and Pleasant Prairie. This formation is very similar 

to the bowlder clay, and only differs from it in that the bowlders 

are smaller and the clay is of a lighter color. The beach forma- 

tion covers the eastern part of the towns of Somers and Pleasant 

Prairie, extending on an average about one mile inland from 

the lake shore. At the surface there is a deposit of sand and 

gravel, with a varying, but subordinate admixture of clayey and 

marly material. The gravel averages about ten feet in thick- 

ness, and is usually fine, and interstratified with sand and occa- 

sionally with clay. | 

The essential features of a drift formation of this sort are its 

industrial value. The accumulation, deposit, powdering, and 

commingling of a vast variety of materials by the glacial forces 

must inevitably result in producing a sub-soil rich in variety of 

minerals and well suited to give a secure and permanent foun- 

dation to agricultural industries.
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Taking up now the prevailing sub-soils, we find that there are 

four in the county. They are known as prairie loam, lighter 

marly clay, humus (peat) heavier marly clay, and silicious 

sandy loam. Map IT shows the location of each. The prairie 

loam is found chiefly in the central and eastern part of the 

county. It predominates in the towns of Paris and Somers, 

while in the four counties in the west there are only small scat- 

tered areas. This is a rich, black soil and very responsive to 

proper fertilizers. Its chief ingredient is silica, with which is 

associated a variety of soluble mineral substances which exist : 

in abundance in the limestone and drift deposits beneath. 

These soluble minerals constitute excellent food for plant life. 

The lighter marly clay is the predominating soil in the 

county. It prevails in the same general region as the prairie 

loam, its areas being interwoven with them. It is a reddish 

| soil and is very durable and fertile. The chief ingredients are 

calcium and magnesium, and it contains enough of sandy ma- 

terial to make it loamy and easy to work. | 

The heavier marly clay is a heavier sub-soil than any of the 

other soils in the county. This soil with the silicious sandy 

, loam constitute the poorer soils of the county, and fortunately 

they only form a small part of the soil when compared with the 

| area of prairie loam and the lighter marly clay. The chief \ 

characteristics of this soil are that it contains a notable amount 

of lime, magnesia, and silica. The surface is frequently strewn 

| with bowlders, chiefly “hard heads,” while cobble stones and 

pebbles mingle more or less with the soil. The silicious sandy 

loam is found along the lake shore and is a result of the beach 

deposit already described. It is a sterile, silicious soil, but 

when mingled with clay it produces a rich fertile soil well 

adapted to certain kinds of plant life. 

The humus (peat) is found along the Fox and Des Plaines 

It is a result of the decay of peat and swamp muck, upon which 

various grasses flourish.* 

From this study it seems evident, that the soil and con- 

tour of Kenosha county are admirably suited for agricultural 

1This discussion of the Geology, soils and topography, is abridged 
from Geology of Wisconsin, vol. 2, part 2, 1873-1877.
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purposes; that the vast supply and variety of minerals, in 

_ the underlying strata, constitute excellent plant food, and insure 

a permanent foundation for agricultural industries, and that 

the wealth of the county must depend primarily upon agricul- 

tural and dairy pursuits.* 

| Cuaprer IT]. 

THE PEOPLING OF THE COUNTY. 

We now come to the study of the peopling of Kenosha county. 

During the period of 1836 and the few years just preceding that 

| rivers and in small areas in the low lands throughout the county. 

| time, the great West, its boundless natural resources and its : 

| many advantages for the acquiring of wealth was the subject of 
: | absorbing attention throughout the Middle and Eastern states. 

In December, 1834, a resident of the town of Hannibal, Os- 

wego county, N. Y., gave a dinner party to a number of friends. 

| At this dinner the dominant theme of discussion was the West, 

its beautiful prairies, productive soil, and remarkable possibili- . 

ties. Members of the party related marvelous tales and glow- _ 

| ing descriptions which they had heard from travelers who had 

explored the country west of the great lakes. The enthusiasm 

during the evening became so great that before the party broke , 
up those present had mutually resolved upon a plan to organ- 

ize an association to settle a colony in the West, in which those 

becoming members should be of assistance to each other, and 

mutually share profits and losses in the enterprise. Shortly 

afterwards there was a general meeting of the people of the 

town called for the purpose of inviting the co-operation of all 

who desired to join such an enterprise. The meeting was well 

attended and the object under consideration met with more gen- 

eral favor than was anticipated. At a subsequent meeting, held 

Feb. 20, 1835, an organization was finally perfected, under the 

name of the “Western Emigration Company.” Peter Woodin 

1For soils and topography see Plate XXXIX.
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and John Bullen, Jr., both of Hannibal, were elected president _ 

and secretary of the company.’ | 

The constitution of the company proposed to raise a cash cap- 

ital of $8,000 by subscriptions of stock in shares of $10 each, 

the funds so raised to be invested in real estate suitable for a 

town site, and the share-holders to be entitled to the proceeds 

arising from any increase in the value of the property. The 

stock of the company promised to be lucrative, and many peo- 

ple of small means, who desired to find a new home in the West, 

became share-holders. Old men and young men, and even un- 

married women, who were employed as house servants, in some 

instances, appropriated from their earnings sufficient to pur- . 

chase a share, in the hope of realizing large profits. 3 

In the spring of 1835, the company appointed a committee 

to explore the distant, and then comparatively little known | 

regions of the west. The explorers left, Hannibal March 19, 

1835. The account says the day of departure was one of con- . 

| siderable interest to the inhabitants of Hannibal. The instruc- 

tions to the committee were explicit and reduced to writing. 

The committee was instructed to examine the country along the 

western shore of Lake Michigan with a view of finding an elegi- 

ble situation for a commercial town, with lands in the vicinity _ 

adapted to agricultural pursuits. Milwaukee was fixed as the 
first point the committee was to visit—that being the only place - 

then known between Chicago and Green Bay as being settled by | 

white inhabitants. From Milwaukee they were directed to ex- 

plore either north or south, along the shore, as they might judge 

best. 

On reaching Milwaukee the committee learned that there 

were several points on the lake shore toward Chicago capable 

of being rendered of commercial importance, which were yet un- : 

occupied. Thereupon the committee proceeded southward, ex- 

ploring such points as they considered afforded a natural ad- 

vantage for the construction of a harbor. Their first step was 

at the north of the Root river. The land here was claimed by 

other parties, but the committee entered into an agreement with 

1A communication printed in the Kenosha Leader, June 26, 1890, 
states that John Bullen was originator and organizer of the Western 
Emigration Co., and was the only individual at any time elected presi- 
dent of the association.
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these parties by which they were to pay $2,700 for the claim 
upon the land upon which the principal part of the city of Ra- 
cine now stands. | | 

Owing to some misunderstanding the committee was removed 

and John Bullen, Jr., was made sole agent for the company. 

On his arrival at Root river, the parties who made the agree- 
ment with the committee refused to abide by its terms. An at- 
tempt to enforce the agreement failed and Bullen, together with 
his party proceeded to examine the country further south. On 
the 6th of June, 1835, the exploring party reached Pike Oreek. 

| They were struck by the depth and width of the creek and de- 
cided at once to build a town upon its shores. As soon as the 

news reached Oswego county, immediate preparations were 

made by stockholders to emigrate to the newly-selected home. 

. About fifteen families, mostly from the town of Hannibal, came 

. on during the summer and fall of 1835. <A part of these were 

- not members of the company, and on their arrival, made claims 

; on land in the vicinity of Pike Creek for the purpose of pursu- 

ing the business of farming. This was the beginning of the vil- 

lage of Southport, the first village in the county, and which in 

1850 became the city of Kenosha.* | 

= ‘The Western Emigration Company was dissolved in Dec., 
e 1836. It proved a losing venture to most of the stockholders, 

but it nevertheless served as an intermediary between the people 

in New York who were about to emigrate and the new lands of 

Kenosha county. During the short existence of the company it 

advertised and made Pike Creek known to a large number of 

the people of New York. In so doing it must undoubtedly have 

directed a large part of those emigrating from New York to 

. the West to this point. In our study of the nativity of the 

population of the county for the two decades from 1850 to 

1870, we may: therefore expect to find a large percentage of the 

population born in New York. Table 1° shows this to be true 

in every town in the county. 

1This account of the first settlement in Kenosha Co. is abridged from 
the History of Racine and Kenosha Counties, 1879, pages 331-340. 

2This table was made from copies of the original U. S. census re- 
turns for the state for 1850, 1860 and 1870, which are in the vault of 
the office of the Sec. of State. For the actual number born in the 
different states and foreign countries see Table 1, Appendix.
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| TaBLE I.— Nativity by percentage. 
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Coming now to a more careful study of the results in Table 

1, we find that as late as 1870 only two towns, Brighton and 

Paris, had a population of over 50% born in Wisconsin. Of 

the total population of the entire county in 1870 only 45.3% 

were born in Wisconsin. This shows plainly that the bulk of 

the population in 1870 and previously, was born either in other 

states or in foreign countries.
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The population of the city of Kenosha in 1850 consisted 
mainly of those born in New York, Wisconsin, Ireland, New 

_ England and Great Britain. In 1860 and 1870 the percent- 
ages of the population furnished by these states and countries 

fall, while that of Wisconsin and Prussia rise. The rise in the 

percentage of the Wisconsin born is to be expected,* but the rise 

of the percentage of those born in Prussia shows the com- | 

, ing in of a large number of Germans during the two dec 

ades.” The large decline in the percentage of the New York 

| element from 29.6% to 18.3% between 1850 and 1860, and from 
18.3% to 12.5% between 1860 and 1870 indicates very plainly 

| that a large number of those born in New York left the city 

. and went elsewhere. The falling off of the Irish.element indi- 

cates the same thing, but not to such an extent as in the case of 

the New York element. | 

A large percentage of the population of the towns of Brigh- 

: : ton, Paris and Wheatland in 1850 were from New York, New 

‘ _ England, Ireland, and Great Britain. Between 1850 and 1870 

| a large part of the New York and New England population left 

[ the towns; especially is this true in the towns of Wheatland and 

| Paris, where the New England element sank from 6.8% to 3.84 

| in Paris, and from 8.9% to 1% in Wheatland, and the New York 

element from 28.7% to 6.5% in Paris, and from 35.2% to 4.54 in 

Wheatland. The English and Irish elements remained in the 

three towns and naturally declined a little each year, with the 
exception of the town of Brighton. The fall of the percentage 

of the Irish in this town from 18.9% to 10.4% between 1850 and 

1860 shows that part of the Irish emigrated. The most impor- 

tant feature of Brighton and Wheatland is the rapid increase in 

the number of Germans, chiefly from Prussia. The number of 

Germans increased slightly in the town of Paris, but not to such 

a degree as in these other two towns. By 1870 these three 

towns were mainly settled by people of a foreign nationality. 

Wheatland was chiefly settled by Germans, Brighton by Ger- 

mans, English and Irish, and Paris by Germans and English. 

1Those born in Wisconsin rapidly increased, so the Wisconsin born 
is an important factor in each town. . 

2The percentage of the Germans who were born in Prussia is so great, 
that Hereafter in this discussion the term German will mean those who 
were born in Prussia.
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_ The town of Pleasant Prairie has a characteristic of its own. 

In 1850 the percentage of the population born in Ireland and 

Great Britain was greater than that of those born in New York 
and New England, while in 1860 those born in New York and 
New England were greater than those born in Ireland and Great 

Britain, and in 1870 they were about equal. The noticeable 
sinking in the percentages of the Irish and English elements 

from 19.6% to 11.1% and from 16.84% to 10.14%, respectively, dur- 

ing the first decade makes it very plain that the Irish and Eng- 
lish elements either settled in the town and then left, or that they 

settled in what was Pleasant Prairie in 1850, and when the 

southern part of the town of Southport was annexed in 1851, 

the great predominance of the New York and New England ele- 

ments in the district added, offset the large percentage of Irish 

' and English which existed in Pleasant Prairie in 1850. By | 

examining the actual number of the population born in New 

York, New England, Ireland, and Great Britain in the town of 

Pleasant Prairie and Southport in 1850, and in the town of 

Pleasant Prairie for 1860 and 1870 in Table 1 of the Appendix, 

the latter statement will be seen to be true. So it is evident 

that if any of the English and Irish elements emigrated from _ | 
this town they did not do so in such great numbers as the New 

York and New England elements. The German element in- ~ 

creased steadily during the period. | 

The towns of Bristol, Somers, formerly Pike, Salem, and 

Randall, are the ones which show the least thinning out of the 

New York and New England population, but the fall in the 

percentages, however, is greater than it would ordinarily be, 
providing no emigration of these elements had taken place. 

In all of these towns there was a small increase in the number 

of Germans. The town of Randall shows the greatest increase. 

From 1860 to 1870 the German element in this town rose from 

1.5% to 13.5%. The town of Bristol was settled chiefly by the 
New York and the New England population. In 1850 the 

New York element was 39% and the New England 20.8%, mak- 
ing together 59.8% of the total population of the town. [rom 
1850 to 1860 there was a slight increase in the number of Irish 
and from 1860 to 1870 a small increase in the number of Eng- 

9
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lish. The New York and New England elements nevertheless 
remained the predominating population of the town. Salem, 

| like the town of Bristol, was settled by the New York and New 

England people, and they remained the prevailing elements in 

the town. During the first decade quite a number of Irish and 

| English came in and settled. There was also a small but steady 

increase in the German population. The towns of Somers and 

| Randall, although Randall was not formed until 1860, show a 

greater increase in the number of Germans than the other two 

towns. In Somers those born in New York, Germany, chiefly 

Prussia, Ireland, and Great Britain, were the greatest in num- 

ber, while in Randall, those born in New York and Germany 

predominated. | : 

: To sum up the study of the accompanying Table 1 and Table | 

| | 1 of the Appendix, we find: 1. That the nativity of the popula- | 

| tion of the county, according to relative importance, takes the fol- 

lowing order: in 1850, New York, Wisconsin, New England, 

Ireland, Great Britain and Germany; in 1860 Wisconsin, New 

York, Ireland, Prussia, New England and Great Britain ; and 

in 1870, Wisconsin, New York, Prussia, Ireland, Great Britain 

and New England. 2. That the population furnished by 

New York and New England declined steadily and rapidly 

since 1850, not so much by natural decline, as by emigration 

from the county. Those that remained in the county massed 

in the towns of Bristol, Salem, Randall, Somers, and a large 

: number in Pleasant Prairie. 3. That the Irish have steadily 

| declined since 1850. They scattered in the county, but settled 

chiefly in Pleasant Prairie, Brighton, and the city of Kenosha. 

They are the only foreign nationality that had a tendency to 

emigrate. From 1850 to 1860 a large number left the city of 

Kenosha and the town of Brighton, some leaving the county, 

and others moving into the towns of Bristol and Salem. 4. 

That the English in the county increased slightly from 1850 to 

1860, and settled mainly in the city of Kenosha, Brighton, 

Paris, Pleasant Prairie, Salem and Somers. The only town in 

which there is an indication that a small number emigrated 

after settling is Brighton. 5. That the total number of Ger- 

mans in the county, chiefly from Prussia, increased nearly 145%
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from 1850 to 1870. They scattered all over the county, but 
massed principally in the towns of Brighton and Wheatland. : 
6. That the foreign nationality predominated in Brighton in 
1860. | 

TaBLE 2.— Nativity of county and town by percentage. 
eT 

| | NATIVE. | FoREIGN BORN. 

| 1850. | 1860. | 1870. | 1850. | 1860, | 1870. 

Kenosha county a 68.2 65.6 69.1 31.8 34.4 30.9 

Kenosha City .......ccccceeeeeeeeeeees| 66.6 | 64.7 | 68.4 || 38.4 [ 35.3 | 81.6 

Brighton . ....cseseeeecseecceeeeeeeees{ 50.2 | 49.7 | 59.3 |] 49.8 | 50.3 | 40.7 
Bristol c...cccccceececeeseeecceseeeeees] 87.6 | 81.9 | 82.9 |] 12.4 | 18.1 | 17.1 
PATIS ccsccecceesccesecscersscssceeseveee| 60.7 | 50.1 | 60.7 (| 99.3 { 40.9 | 29.3 
Pike—-Somers seseeeeeennsteesnsseey 70.4 65.8 68.7 29.6 34.2 31.3 

Pleasant Pralnle ceessesseeeseeeeeesn| 57.0 | 66.3 | 66.7 43.0 33.7 33.3 

Randall . ...cssecccsecceseesceceeeeecee] cove | 78.9 | 78.3 || oo. | Oba | 217 
Salem lessseettnsnseetninansetinnse 75.8 74.7 | 74.8 | 24.2 | 25.3 | 25.7 | 
Southport . .....csceeeeeeeeseeceeseseee| M56 | cece | ceee |] BAA Poceee [cone 

Wheatland mine 73.7 | 54.9 60.8 | 26.3 | 45.1 | 39.2 
| I! : 

Note.—For the total number of native and foreign born in the county and 
towns for the three years; see Table 2, Appendix. 

| To further show the distribution of the foreign and native — 
population in the county and towns, Table 2 was made by con- 
sidering all born within the United States as native, and all 
born outside as foreign, for the three years 1850, 1860 and 
1870. Taking the percentages of the native and foreign born 
in each town for each of the three years, and comparing them 
with the percentages of the native and foreign born of the en- 
tire county for the same years, one readily sees that in 1850 

the towns of Bristol, Salem, Southport, and Wheatland were 

settled mainly by native born. In the towns of Somers, then | 

Pike, and the city of Kenosha, the native born were about the 
same as the county average, the former being a little above and 

the latter a little below. In the towns of Brighton, Pleasant 
Prairie, and Paris, the percentage of native born falls below 

that of the entire county, which indicates strongly the presence 

of a large foreign element in these towns. In 1860 the per-
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centages of the native and foreign born of these various towns 
: bear about the same relation to that of the entire county as they 

did in 1850, except Pleasant Prairie and Wheatland. When 
Southport was divided and the southern part added to Pleasant 
Prairie, the evident predominance of the New York and New 
England elements in this district, had the effect of raising the 
percentage of the native born in this town from 57% in 1850 to. 
66.3% in 1860, which is .7% above the county average in 1860. 
The town of Randall, which was formed out of what was a part 

| of Wheatland in 1850, has a percentage of native born of 78.94%, 
or 13.38% above that of the county, while the percentage of the 
native born of what is left of Wheatland, after the division, 
sinks to 54.9%, or 10.7% below the county average. This is a 
strong indication that, while the town was not arbitrarily 
divided in 1850, it was nevertheless naturally divided by the 
settlement of the foreign elements in the northern part and the | 
native in the southern part. This fact may have been what led 
to the division of Wheatland in 1860. In 1870 the percentage 
of the native born in Pleasant Prairie again sinks below the 
county average, while the percentage of the native and foreign 

| born for the other towns maintain about the same relation to 
| the county average as they did in 1850 and 1860. 

The sub-joined maps in Plate XL. show very clearly the loca- 

tion of the native and foreign elements in the county in 1850, 

1860, and 1870, and verify the conclusion drawn from Table 

1 in regard to the location of the foreign elements. —
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Cuaprer LY. ee 

DENSITY OF POPULATION, VALUATION PER CAPITA AND | 

. OCCUPATION. 

Taking up first the subject of population, it will be observed 
from Table 3 that the population per square mile from 1850 to 
1900 for the entire county, including the city of Kenosha, has 
steadily increased, but with considerable variation. Between | 

TABLE 3.— Density of Population. 

. POPULATION PER SQUARE MILE. 
Area in 
square|” —(t—~SS~SS 

miles. | 1850, | 1860. | 1870. | 1880. | 1890. | 1900. 

Kenosha county .............. ms. 40.3 | 50.4 | 49.1 | 50.7 | 58.0 | 80.9 
City of Kenosha ..............| 1.25 {2881.2 {3198.6 {3447.2 /4031.2 {5295.6 {9284.8 
Co. of Ken. (exclud’g city)..| 266.79 | 27.7 35.6 33.5 31.7 33.7 37.8 

Brighton .........sscsseeeeeeeee| 85.7 | 24.6 | 82.9 | 93.2 | 28.7 | 25.7 | 28.8 
Bristol ..........ccceeeeeeeeeeee{ 85.98 | 31.2 | 38.1 | 31.7 | 29.7 | 29.9 | 29.3 ! 
Paris .......ecceecsceeeeceeseees| 85.67] 26.8 | 34.2 | 28.4 | 28.9 | 24.6 | 99.4 . 

40.07 
Pike-Somers ............ccceees 

35.42 | 19.2 | 31.9 | 33.9} 36.4 | 40.7 | 50.1 
(43.41 

Pleasant Prairie .............. 1 
35.93 | 26.7 | 32.2 | 81.7 | 32.0 | 37.9 | 40.9 

Randall ....0cseseseseeseseeeee[ 2159 [..e00| 30.5 | 24.7 | 20.9 | 30.5 | 96.3 
Salem ........ssccecesseeeeeeees| 80.77] 86.5 | 46.9 | 45.0 | 42.8 | 48.7 | 60.2 

21.59 
Wheatland .......cccccccccccces 

| 45.15] 26.4 } 51.6 | 40.3 ] 38.7] 34.8 | 38.5 

Note.—The area_of Pike hefore changed to Somers was 35.42 Sq. miles. The 
area of Pleasant Prairie before the northern part of Southport was set off was 
35.93 sq. miles, and the area of Wheatland before Randall was set off was 45.15 
sq. miles. 

1860 and 1890 there was only a very small increase of popula- 
tion, but from 1880 to 1900 there was an increase of 30.2 to 
the square mile. The largest and most consistent growth of 
population took place in the city of Kenosha. The population 
to the square mile for the county, not including the city of
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Kenosha, varies greatly. Starting with 27.7 to the square mile 
in 1850, it reaches 35.6 in 1860, sinks to 31.7 in 1880, and 

again increases to 37.8 in 1900. Somers is the only town in 

the county which has a steady and constant increase. The town 

: of Pleasant Prairie attains its maximum density in 1900. Be 

tween 1860 and 1880 the population to the square mile slightly 

declined. Considering the inland towns, which have a predom- 

inance of foreign elements, namely, Brighton, Paris, and Wheat- 

land, as Group 1, and those which have a predominance of na- 

tive born, namely, Bristol, Salem and Randall, as Group 2, it 

will be seen that the population of Group 1 tends, with consider- 

able variation, to decline, while that of Group 2 tends to stead- 

_ ily increase. The towns composing Group 1 attain their 

maximuce density of population in 1860 and 1870, while those 

in Group 2 reach their maximum density in 1890 and 1900. | 

The fluctuation of the population of the town of Wheatland is | 

more marked than any other town in the county. In 1850 the 

population to the square mile in this town was 26.4, in 1860, 

51.6, in 1870, 40.3, and in 1900, 38.5. 

- Plate XLI shows those towns in which the population has de- 

clined, and Chart I, Plate XLII, shows graphically the rise and 

| fall of population in each town from 1850 to 1890. 

TaBLe 4.— Valuations per capita. 

GRouP 2. Year. Catareas. valuation. 

Towns having native-born population .. be ceeeeees 1) $252. g $80.89 

1870 659.5 584.9 

Group 1. 

Towns having largest foreign-born population... | 1850 aut. 2 o639 

1370 619.8 467.1 

Notr.— See Table 4, Appendix, for the cash value of farms and the total assessed val- 

uation of the county and towns for 1850, 1860, and 1870. 

Having seen that the population in the towns of Group 1 has 

declined, while that of the towns of Group 2 has increased, let 

us now compare the cash value of the farms per capita and the 

total valuation of the personal and real estate per capita of 

Group 1 for 1850, 1860, and 1870, with that of Group 2 for the
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same years. The figures in Table 4 show that the cash value 

of the farms per capita is greater in Group 2 than in Group 1 | 

for the years under consideration. The same is true of the 7 

total valuation of personal property and real estate per capita, 

except that in 1850 that of Group 2 is less than that of Group 1. 

This exception may be partly accounted for by the fact that 

there seems to have been a great demand and rush for the farms 

in Wheatland and Brighton during the period from 1850 to | 

1860, due to the excellent quality and quantity of the wheat 

grown in this section." The fact that these valuations per cap- 

ita are greater in Group 9 than in Group 1 may be regarded as 

an indication that the native born were more thrifty and made 

greater improvements on their farms than the foreign born. 

This decline in the population in the towns of Group 1, and | 

the fact that the cash value of the farms per capita is lower on 

the whole than that of Group 2, leads us to examine the prod- 

ucts of the towns of the two groups. Chart II, Plate XLII, 

shows graphically the fluctuation of the chief products of the 

county, excluding the city of Kenosha, from 1850 to 1895. The | 

| most striking fact shown is the steady decline of the number of 

bushels of wheat per capita and the great increase in the number 

of pounds of butter and bushels of oats per capita. The result 

in Table 6 of the Appendix points out clearly that there was a | 

strong tendency in the towns of Group 1 to depend upon the 

production of wheat, oats, and Indian corn, while the towns of 

Group 2 went into the dairy industry. In the study of the soils 

of the county it was pointed out that the prevailing soil in the 

western area of these two groups of towns is the lighter marly 

clay and in the eastern area, including the towns of Paris and 

Bristol, there is a considerable amount of prairie loam, espe- 

cially in Paris. This fact leads irresistibly to the conclusion 

that the decline in the population and the smallness of the cash 

value of the farms and the total valuation per capita of Group 1, 

when compared with that of Group 2, is due not so much to the . 

soil as to the nativity of the people. The Germans, English, and 

1See Table 6, Appendix. The census taker of 1850 in his remarks 

on we town of Wheatland said that the town had a great reputation for
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Irish evidently lacked the ability to adapt themselves to the 

economic changes and agricultural improvements; on the other 

hand, the native born of Group 2 took advantage of such 

changes and improvements. | | 

TABLE 5-— Profession, occupation,or trade of the males over 15 years 

of agein Kenosha county, excluding the city, by total and percent- 

age. 

| | ToTALS. | PERCENTAGE. 

| | 1350. | 1860. | 1870. |} 1950. | 1860. | 1870. 

Farmers ...........00..-2ee0-| 1,567 | 1,324 1,429 73.9 43 52.7 

Artisans and mechanics. ...} 183 104 112 6.3 8.08 | 4.07 

Smgme mages and profes) 4] 8 sa | 1s | 2 
| Petty tradesmen veceseee bees 10 4 8 AT "4 3 

| Laborers. ......cecscseeee see. 336 | 806 907 | 15.8 26.4 32.8 

| Professional men............ 23 | 40 a; | 1.08 | 1.3 ‘1.3 

Capitalists and So 5 18 43 | .23 6 1.56 

| Miscellaneous................ an 712 161 |]..........] 23.8 5.8 | 

Nors.—For the percentage of occupation in each townsee Table 5, Appendix. 

| 

! The principal occupation of the males of the county, exclud- 
- ing the city of Kenosha, is farming. In 1850 of the total 

number of males over fifteen years of age, as will be seen from 
Table 5, 73.9% were farmers, in 1860, 43%, and in 1870, 
52.8% The laborers in 1850 constituted 15.8% of the males, 
26.4% in 1860, and 32.8¢ in 1870. The decrease in the num- 

ber of farmer sfrom 1850 to 1870, and the increase in the num- 

ber of laborers would seem to indicate the concentration of the 
farm lands into the hands of a few large and wealthy farmers, 

the many smail farmers finding employment as laborers. 

To conclude we find: 1. That the population of the county 

has steadily increased, but with a considerable variation. The 

greatest increase has taken place in the city of Kenosha, the 

coast towns, and the town of Salem. 2. That the towns which 

show a marked decline in population and a lower cash value of 

farms and a total valuation per capita, are the towns settled by 

foreign born, chiefly Germans, English, and Irish. The only
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exception is the town of Pleasant Prairie, in which the foreign 

elements are mainly English and Irish. 3. That the decline in 

population and valuations per capita is due not so much to the 
soil as to the nativity of the occupants; and 4, that the princi- 

pal occupation of the county is farming. | 

CHAptTer V. 

A STUDY OF THE POPULATION BY NATIVITY AND OCCUPATION IN 

1850. 

The following tables were prepared in order to get an idea of 

the class of the people that had just settled in Kenosha county, 
or were on the move in 1850. Table 6 gives the number and 
per cent. of the males over fifteen years of age in each occupa- 
tion. From the table it will be seen that a little over one- ) 
half of the male population were farmers, while 18.1% were la- 
borers, and 12.6% were artisans and mechanics. 

Table 7 shows the percentage of males in each occupation, 
| with and without wealth. The striking feature of this table is 

the excellent condition of the farmers. Slightly over one-half 

have more or less wealth. Aside from the capitalists and the 
merchants, the next best off in order are the artisans and me- 

chanics and the smaller trades and professions. 

TaBLE 6.— Occupation, number, and per cent. 

Number, Per cent. 

Farmers ......... .cc0 0 ce cccc cece cee cenecaceseseseveccce cece saceeees 1,620 51.7 

Artisans and mechanics ............00eeccescececeaa cece cece ecce secs 295 12.6 

Smaller trades and professions. ...............cccce cece cece cccccees 221 7.0 

Laborers 0.01... ccc eee cee cece cece eet cece sees enne rece secs cece sens 569 18.1 

Petty tradesmen .... 2... cs ccc ccc cee ence cocaccncecccccce cece cece 118 3.7 

Professional MeN ....... 2... cece cee e cee e cece cece cece cece cece ceescees 82 2.5 

Capitalists and merchants ............. ccc cece cece cece cece cocsecee 46 1.1 

NO OCCUPATION .. 0... eee ee ce cece teen teen cece vece tees sees cece cece 82 2.5 

a
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TaBLE 7.— Percentage in each occupation of those with and without | 

wealth. | 

With. | Without. 

Farmer ..... ccc cece cece cece eens cone seen seen eens cesc nese race sees eens 30.7 49 3 

Artisans and mechanics .... 0.2.0... cece cece cece cece teen cece cece anes 40.7 59.3 | 

Smaller trades and profeSSionS ............ cee ssee cece teee cece cece 37.1 62.5 | 

Laborers .... ccc cece cece cece cece ccceeee secctescceestacessccseesceee| 179 82.1 

— Petty tradesmen........ ccc. cee cece cece cece cece cece teen en ee naee recs 31.3 68.7 

Professional MeN..... 2... ccc cece eee cence ne tee cece ceaccenesece oe 47.5 52.5 

Capitalists = 97.8 2.2 

From Table 8 it is seen that the Middle States furnished 

| more males with and without wealth than New England or the 

7 miscellaneous states. The number in each occupation without 

| wealth, except the capitalists and merchant who came from 

the Middle States, is greater than those with wealth. On the 

other hand, those who came from the New England states are - 

less in number, but those with wealth in each occupation is 

greater than those without, and the average wealth in each o¢- 

cupation on the whole is greater than that of the Middle States. 

- The most noticeable thing in Table 9 is that the average 

wealth in each occupation of the native born is much larger thax 

that of the foreign born. The number of farmers born in for- 

eign countries who have wealth is greater than those who have 

no wealth, while the number of native born farmers who have 

wealth is less than those who have no wealth. 

The object in preparing these tables and pointing out a few 

of the facts which the figures in the table show, was simply to 

indicate that there is a possibility of reaching valuable conclu- 

sions as to the nature of the emigration movement in 1850, by 

studying the occupation, the nativity and wealth of those who 

first settled in the county, and taking them as typical of the em1- 

gration that moved further forward.
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TABLE 8.— Number and wealth of those from the Eastern States. 

Sau eReprenemaananNRMNSNNAN ANN NESE ND EASIER TTT EATER aL See 

NEw ENGLAND. MIDDLE STATES. 

Without with. | Average. Without, With. | Average. 

Farmers ......ccccceccseces 129 161 | $3,387.6 355 | 319 | $2,461.15 

Artisans and mechanics.. 35 36 1,089.7 82 60 879.13 

Smaller trades and pro- 
FESSIONS ...ccscccccvcvvces 26 26 2,213.4 58 20 8,879.9 

LADOLELS ..cccccccccsccscons 16 2 1,150. . 74 6 508.3 

Capitalists & merchants.. oe 16 | 17,166.8 -- | 25 | 16,345.5 

- Professional men ........|. 12 17 4,226.4 20 15 2,640. 

Petty trades aaa 18 11 T4727 28 7 | 1,712.8 

se eee sameeren reese eee meee as 
{ 

TaBLE 9.— Proportion by occupation of native and foreign-born and 

the wealth of the native and foreign-born of each occupation. 

: rrr TT es 

NATIVE. _ FOREIGN. 

With. | wish: | Average. With. | with | Average. 

FArPMECTS 2 ccccccccccccccces 508 487 | $1,144.4 289 304 | $1, 233.4 . 

Artisans and mechanics.. 131 100 846.78 100 61 676.2 

Smaller trades and pro- - 
TESSIONS .....cccecccseeees 91 49 3,652.4 43 30 980. 

_ Laborers sete cece eecsecesees 101 - 8 618.8 343 82 476.7 

Capitalists & merchants.. we 42 | 11,925.6 . | 8 8,680. 

Professional men ......... 35 | 32 3,482.8 7 7 507.1 

Petty trades .............. 48 20 1,087. i 33 18 715.
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|  Craprer VI. | 

SOME CORRECTIONS IN THE UNITED STATES AND STATE CENSUS 

| | REPORTS FRoM 1850 ro 1870. 

It was discovered upon comparing the results obtained in this 

study with those of the United States and State Census returns 

that there were considerable variations. The following tables 

show the differences for the years 1850, 1860, and 1870. In 

column one the population is given which was obtained from the 

records already referred to. Columns 2 and 3 show these varia- 

tions from the United States Census returns. The plus sign 
before the number indicates that the returns for the towns ex- | 

| ceed and the minus sign that they are less than those found in 
the records. ‘The blanks indicate that there is no variation. 

In getting the results from the records a table similar 
to Table 11 was used. The number of persons on each page of 

the Census report from each separate state or country was 
counted and the result placed in a small square opposite the 
name of the state or country. When all the names on the page 
were classified according to nativity, the column was added and 
the result placed below. Then to make sure that no names were 
omitted, the names on the page were counted and placed above 
the column. This result had to correspond to the footing if the 
work was correct. When all the material for a town was exam- 
ined the number from each state or country was added and the 
same placed in a column to the right. To still further avoid a 
mistake and to be positive that the results were correct, the hori- 
zontal and vertical columns of sums were added, and if these 
results were equal the work was considered correct.
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TaBLE 10.— Correction of the U. S.and State Census. 
perenne enn ener enneprnnnemeneesinensasesenemenasenngtet 

Town. | Population. Poteau 

1850: | 

Brighton ...ccccccccccccccccccccccccccccvecsece, 880 cc ccccceccccccelecccceces ese 

Bristol ........0cccseesessscsscesccesceseecees L125 | ececcescsesecces[eesceeeseees 
Kenosha City ..... ccc ccc cece cece cccccscccces 3,539 | —84 ccc ccceccce 

PADIS co cccccccccccccccccccnecscccscnscscccseces 956 see ce cece ccesesleccevoses ces 

PiK] wo. ccc ccc cece ccc ccc c cc cc cee ccenecsencencce 680 woe cc ceccccccccelsccvccecvecs 

| Pleasant Prairie ..........sceceseseececceeees 959 ae eccscescecce[coceaceesces 

; SOUEDPOLt ..ccsccsccccccccccccccccccccccccecece 363 cnc ccecesccsctlecccceses see 

Wheatland ........ccecceccecsacceeeceaeeeeeees es rrr | 

1860: . 

Brighton buseeeccecuesececauecececcuececeseces 1,173 — 6 —3 

Bristol sretsseseseeracecesecscereceseerecsscatal 1,369 — 17 —I1 

Kenosha CIty ccccccccccccccccccccccccvceseces 3,992 — 24 | — 3 

PALIS co cccccccee cece seeeccenceecenerecscceoees 1,085 —289 — 3 

Pleasant Prairie ...... cece cece cccccccseees 1,400 sce ce ce sscencess —i1 

Randall ...cscccccccccccnccceccvaccseccsccscces 660 — 2 —i1 

Salem ..cccccccccccccccccccccncseccevccscesecce 1,444 — 28 —i1 | 

SOMECTS 20... . ccs ce ee ccc cece cece seer eccescees 1,278 — il —3 

Wheatland ....... cece ccc eee c cece cece cerceee 1,115 - — 20 oo eccccevece 

1870: 

Brighton sessoseesnseeteeetnssereesnseee| 1,187 — 2 | —2 

Bristol 2... . ccc cece cece cece cece eee csccecenreaes 1,140 see ececccececeeslecccnesascee 

Kenosha City ....cccccccccccccccccccsccscsees 4,307 — 2 —2 

Paris cuacsseeeccececuuececsecscuaececaceesecs 1,014 — 1 —1 

Pleasant Prairie ......... ccc cece ence cc eeeee 1,377 cece cece ceece cee escceceesace 

Randall .....ccc ccc cc cece cscs ecvecccscecsesvacs 533 cece cece eee eeslsceccevesees 

Salem ....ccccc cece c cece ccc cc cescseccccscesvens 1,386 wee cee ccccecceelsscccsccsacs 

Somers ...ccccccccccccsc cece csc ecceeeececceees 1,359 ssccuseceesevses{ecsececsees 

Wheatland vreseeeceeesereeeseceeceeeseessecea 871 — 28 | —28 
EEE EE
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TaBLE 11.—Method used in obtaining the accurate Population by 

nativity in county and towns of Kenosha. 

| RANDALL, 1860. 
nn 

40 Vi 78 16 17 | 79 79 78 16 

New York.......| 9 9 25 32 32 17 32 17 19 =192. 

Wisconsin ......) 15 | 10 | 28 | 18 | 18 | 23 | 20 | 2 | 27 =175— 
Massachusetts..| 3 |....-.[eseeoe| ceeeefeceeeefereeee] 2 2 4 = il | 

Connecticut.....]...---fe.----| J 3 Bi [..cece[eeeeeedeeeeee] 4 = 11 | 

New Hampshire]......).scece[ecccce|ecca ccf eceece|coeece [cece ee lesen ce|eceees = 0 

Vermont ........| 1 4 2 1 6 | 6 2 |....6., 1 = 23 

. Pennsylvania ... eceeceee: 9 1 if......| 14 8 2 1 = 35 

Ohio ....ccccccce[eceeec{eceeeefeee oe] 2 Jaeeel 2 | 2 [uwal 4 =-10 
bo Illinois..........[.e006 feceeee] 2 2 li.cc. [eeeeee] 2 4 1 = 11 

| Canada..........|ecececfocceccleccceelereeee| £ [occccejeeeee] 1 2 = 7 

| . England ........ 5 4 3 1 4 2 B fe... ee fewee es = 24 

Ireland..........; 6 5 4 2 6 4 |......] il 3 = 4t 

Germany ........|------| 1 2 1 j......]......} 1 a = 7 

| Rhode Island...| 1 |...c.[ecccfececfeesfeeeefeeel 2 | 1 = 3 
| Not given......./...-..| 39 2h...) 8 Lop db be] 1 = 46 

| New Jersey.....|.....-| 3 |......]..-..-| L [......f 2 [......] 8 = ¢§ 

Holland.......0.{sccccefessee feed oD foc] 2 [eh fees. = 2 
Saxony... .cccccfescecelecceccleses ce] To leccccsfececce] escccfeceeee| 1 = 8 

Michigan .......]......]ecseucleseees 1 DZ fe ccc eel ecce vel ecec cel ocue ce = $3 

Prussia .........]ecccec}eceecefeceees| 9 2 1 1 2 1 3 = 10 

Baden.........cefecceee{eeeece[eceece| 2 |icceas[eceeceleccece [esc cefeces cs = 2 

N. Carolina.....).....-|..c.cefeseecefecceee| 1 feces ccfeeeeee | ceeeteeee ee = | 

. — Brunswick......|sccec[eseeee[esceceleseess[eseese| oD) [ocsese{eseeeefeeeees = 1 

Isle of Man.....|.... cc Jee e ee lee ee eel eceece{eceeee| oT f.seeee] 7 | eee. = 14 

Wittenburg.....) ccc lec ce ce lee ee ccf eeee ccf oneces|  L liccecedeccccelee cee. = 1 

Wales ........0..{cccecelecccce{ececcclececce{ececactececcc{ececee]| 9 [eeeeee = 9 

Luxemburg ..... occ cel eeee celescc es [econ ecg os eefecceceleceeceleceeee] lL = 1 

Scotland ........J......| 2 [ecceee]e cee] Lo fesse cede e ce cee ee fee ee ee = 3 

fo [a | we |e | 7 | ae —600 | 860
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| Cuapter VII. 

| ANALYSIS OF THE ELECTION RETURNS FOR PRESIDENTIAL ELECT- 

ORS, MEMBERS OF CONGRESS, AND GOVERNORS OF THE STATE. 

Since it has been shown in the preceding chapters that the 

towns of the county in which the native born predominate show 

an increase in population and wealth, while those towns settled 

by the foreign born, chiefly Germans, English and Irish, show 
a marked decline in population and a decrease in wealth, it 

becomes an interesting and an important feature of this study 

_ to investigate the political associations of the people of each | 

town and group of towns. 

To consider the votes of the towns for one or two elections 

would be inaccurate and useless, on account of the many local _ 

and personal considerations brought to bear in every election. 

These influences, however, may be eliminated by combining the 

TaBLE 12.— Combined vote for presidential electors, congressmen, 

and governors, 1859-1900.* . 
ee A A SS SSSA SSSR 

REPUBLICAN. DEMOCRATIC. 

vote. [Epes |) vote, BRS 
Kenosha county vcccececeeeevececenenen: 67 ,532 55 | 56,352 45 

Kenosha City ...cccccc cece ccc cn ccc epeces 25,188 49 | 25,941 51 

Brightom .......cccccccccec cece erceceees 2,868 35 5,221 65 

Bristol ........ ccc ce cece cece ec eceeeecoeees 7,273 7 2,360 25 

Paris ..ccccceseccseecceeeecseecceeeeeeee{ 8,740 49 : 8,910 51 a 
Pleasant Prairie ..........:eceeeeeeeeee 7,135 | 58 | 5,035 42 

Randall ........ccseeceeseeeeeeeeeeseeeee| 8,829 66 | 1,699 34 

Salem ......cccccceceseeeeeseeeeeeeeseeee| 8,821 | 66 | 4,335 34 | 

SOMES ...... cece eee cree cee neecceenees 8,011 68 I 3,662 32 

Wheatland 267 | 88 | 4,084 62 

“These figures are taken from the Wisconsin Blue Books. .
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votes for the candidates of the leading political parties, respect- 

ively, for a series of years. Table 12 shows the combined re- 

sult of all the votes cast in the county, city of Kenosha, and in 

each town for the Republican and Democratic candidates for 

presidential electors, members of congress, and governors from 
1859 to 1900, with the exception of a few elections of member 
of congress and governor, for which it was impossible to obtain 

the election returns by towns. From this table it is seen at 
once that the strength of the Republican party is in the towns 

of Bristol, Somers, Salem, and Randall, while that of the Dem- 

ocratic party is in the towns of Brighton, Wheatland, Paris, 
Pleasant Prairie, and in the City of Kenosha. The strongest 

republican town in the county is Bristol and the strongest dem- 

ocratic town is Brighton. Seventy-five per cent. of the com- 

| bined vote of the former from 1859 to 1900 was cast with the 
Republican party, while 65 per cent. of the total vote for the 

same period in the latter town was cast with the Democratic 

party. 

On referring to table 9 of the Appendix it will be seen that 

in not a single election did the town of Bristol go democratic or 

the town of Brighton republican. The towns of Salem and 
| Somers have gone republican in every election, and the town of 

Wheatland has gone democratic in every election except in the 

last congressional election when the election was a tie, and in 

the last two presidential elections, in which the Republican can- 

didate received a slight majority. These facts are very im- 

portant when the measures advocated by these two parties dur- 

ing this series of years, are considered. 

By combining the votes cast in the inland towns of the county 

into the same groups, which were used in the chapter on the 

" TaBLE 13— Vote for presidential electors, congressmen and gover- 

nors, 1859-1900.! 

REPUBLICAN. | DEMOCRATIC. 

Vote. = Voto. | of total 

Group Lee..eecece ceeceeecceeeeeeseeensee| 94285 41 13, 215 59 
Group IT... oc ee cc cee cee cee cees 18, 913 69 8, 394 31
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density of population, valuation per capita, and occupation, we 

find from table 13 that of the total vote cast in Group I, 41 per 
cent. was for the Republican candidates and 59 per cent. for ; 

the Democratic. In Group II, 69 per cent. of the total vote cast | 

was for the Republican and 31 per cent. for the Democratic 
candidates. 

From these results we must conclude that there is a strong | 

indication of a close connection between the political, social, 

and economic conditions of the people. Those towns in Kenosha 

County in which the foreign born predominate, and in which 

there has been a decline in population and a decrease in wealth, 

furnished the strength of the Democratic party, while the | 
strength of the Republican party is in those towns in which the 

native born predominate and in which there has been a marked 
increase in both population and wealth. _ | 

10 . |
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| APPENDIX. 

TaB.E 1.— Population by nativity for 1850, 1860 and 1870. 

NATIVE BORN. 

neem ere ere anger rn A a A nd 

Middle Miscel 

New New states _ | Wiscon- | North- 1SCe"- County and Towns | Years. England.| York. exons sin. west. laneous 

York. 

ee I 
| | | | 

Kenosha county...| 1850 | 1,300 } 3,203 | 243 2,025 579 31 
1860 1,016 2,483 210 4,286 457 100 © 
1870 646 1,640 203 5,959 504 116 

City of Kenosha...| 1850 419 965 55 615 268 16 
1860 318 618 42 1,262 176 73 
1870 259 501 49 | 1,908 230 40 

Brighton ...........{ 180 49 148 36 187 24 3 
1860 23 89 11 446 16 |.......-05 
1870 6 36 7 645 6 4 

Bristol .............{ 1850 234 439 38 213 62 [occ sceecee 
1860 171 438 20 368 74 1 

| 1870 117 254 10 475 73 16 

Paris ...........0.+-| 1850 65 271 12 186 46 . 2. 
1860 |. 65 168 19 371 15 2 
1870 40 68 9 476 11 10 

Pike .........------| 1850 93 202 7 142 31 4 
ARCO |oceccesccfeccccceccelecccccesce[ecesceecelecesceeee[ereescnees 

Pieasant Prairie...| 1850 | 114 193 12 | 205 21 1 
| 1860 128 218 13 415 22 9 

1870 65 179 30 | 538 22 19 

Randall ccceeceeees| YRRO foc ef cece ee lee eee ec eee lowe eee cees veereeggeeleeeserge 
1860 48 | 192 | 44 175 | 24 1 
1870 16 109 | 8 248 33 froscsteees 

Salem .............-| 1850 146 444 26 | 192 4) | 5 
1860 150 862 18 | 452 73 | 9 
1870 85 | 251 12 594 | 73 | 14 

Somers ..........-6-{ Good [o..... eee. ssagggeeeoreeeegefeeeegaecbeneeegaeefoeeeeag 
| 1860 | 76 | 260 | | 429 | 30 2 
| 1870 49 | 202 | 17 | 618 34 | 12 

Southport en 1850 | 73 | 126 | 4 | 56 | 15 | eee 
WA Loci l ccc cee cele cece eee celeceeececceleresereccelecsescees 

Wheatland .........! 1850 | 107 | 420 | 3 CO 229 | 72 | 1 
| 1880 | a7 | 128 | 35 | 268 | o7 | 2 
| 1870 | 9 ! 40 ! 1 457 22 1
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FOREIGN BORN. 

a er mere nnper epee renner eee TCR ETE TT TT . 

Rest of Rest of 
wa: est o uro 

Courty and Towns. | Years. | Pritish | Ireland. | Great | Prussia. Rest of jand Mie- 
America. Britain. Germany| cellane- . 

. ous, 

Kenosha county... 1850 272 | 1,227 1,004 36 801 97 
1860 225 | 1,177 1,012 1,168 549 836 
1870 150 807 777 1,622 428 322 

City of Kenosha.../ 1850 90 574 257 22 229 29 
1860 77 471 203 277 197 278 
1870 71 320 144 476 185 124 

Brighton oecceeeeead 1850 28 167 144 [occ cence 94 5 
1860 7 122 171 234 26 31 
1870 5 88 96 267 14 13 

, Bristol ............./ 1850 [ 15 53 19 [.......... 46 6 
- 1860 25 108 19 29 18 103 

1870 4 73 25 61 12 20 

Paris .........+..-5.| 1850 6 75 152 16 106 26 
| 1860 5 64 146 109 83 38 

1870 6 41 128 | 126 50 49 

Pike .......ceeeee05-] 1850 6 37 |. = 89 1 rr 

Pleasant Prairie...| 1850 18 | 188 | 161 |.......... 34 12 
1860 13 156 142 37 63 184 . 
1870 11 148 110 122 40 33 

Randall ..........00] 1Q50 [oe cece le cece cece elec eee c cece ecccecccceleccesccccelessseveccs 
1830 8 41 50 10 19 48 
1870 1 14 |' 24 10 3 5 

Salem ..............| 1850 91 58 99 |.......... 16 6 
1860 42 125 138 41 9 25 

| 1879 16 92 | 1,111 102 14 22 

Somers ....cccccecce| 1950 focccc cree cle cecscccc efor cevcnccelcoccccsceelececcccseelencccceces 
1860 | 32 56 138 114 55 78 
1870 | 23 | 24 128 144 61 47 

Southport eceeseeed 1850 11 5 28 2 20 3 

{ 
Wheatland heste 18F0 7 50 55 1 | 188 10 

1860 16 34 5 317 84 51 
| 1870 ! 13 7 | 11 252 49 9 

ee 

Note.—The figures in the above table are taken from copies of the original 
U. S. Census Returns, which are in the vault of the office of the Secretary of - 
State.
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TaBLE 2.— Nativity of county and towns. 

SL RT ER 

NATIVE-BORN. FOREIGN-BORN. . 

1850. | 1860, | 1870. 1850. | 1860. | 1870. 

onen
ess 

PP rr un PS PUSS S—— 

| | 
Kenosha county .......... 7,381 8,500 9 ,068 3,437 4,444 4,057 

City of Kenosha ..........] 2,338 2,487 2,987 1,201 | 1,328 1,292 

Brighton .....cccceeeeeeeeee| 442 585 704 438 590 483 

' Bristol ...ccsccccccccccccees 986 1,072 945 139 [ 236 {| 194 

\ Paris ..ccccecscsseessesceees|  58L 640 614 875 443 397 

| Pike-Somers .......e.ee00. 479 | 805 932 201 | 420 423 

Pleasant Prairie rereeeeeey 546 805 913 413 433 456° 

| Randall .....cscccsceseeseee[eceeeeeeee] 484 414 |fseseeeee.{ 180 115 
Salem .icsccssceccesceseeees 83 | 1,064 { 1,029 270 364 356 

| Southport ..........eceeeees QTE | onccesencalerecescens 89 Liccccccccclescccccces | 

| Wheatland ..........scceeee 882 608 5380 311 500 341 

_ th EE 

/ 
Note.—The above figures were obtained by carefully going over the copy of the 

original manuscript of the census returns for the above years, which are in 
the vault of the office of the Secretary of State. The census taker neglected 
to give the birth of 575 in 1860, and 49 in 1870, consequently these numbers are 
not included in the table. 

«
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TaBLE 3.— Total Population. 

Area in 
square | 1850 | 1860 1870 | 1880 | 1890 | 1900 

mile. 

eee 

Kenosha county...| 268.04 10,818 13,519 13,174 13,550 15,581 21,707 

City of Kenosha... 1.25 3,539 3,992 4,307 5,039 6,582 11,606 

Kenosha Co., excl.| 
city of Kenosha.| 266.79 7,279 9,527 | 8,867 8,511 9,049 10,101 

: Brighton ...........| 39.7 880 1,176 1,187 1,024 926 850 

Bristol ...........06-| 385.98 1,125 1,369 | 1,140 1,069 1,071 1,51 

Paris ....cceeeeeeee+| 35.67 | 956 1,085 | 1,014 1,002 871 818 

40.07 680 1,278 1,359 1,458 1,682 2,044 

Pike-Somers ....... 
35.42 

/ 

43.41 959 1,400 1,377 1,386 1,646 1,776 

Pleasant Prairie... 
35.93 | 

Randall ...........-| 21.59 ves 660 533 | 451 658 784 

Salem ............6-| 30.77 | 1,128 | 1,444 | 1,386 | 1,286 1,498 1,846 

Southport ..........| 12.14 BEB [ccc ccceclecncccccec{eccnscccce|cccccsceselsceccees 

| Wheatland .........| 21.59 | 1,193 | 1,115 871 858 2 832 

45.15 

| ee 

Note.—The above figures for population were all taken from the U. 8S. Census 
Reports. Those for 1850, 1860 and 1870 are as corrected. The area in square miles 
was obtained by getting the actual number of acres in the towns from the plats 
of the original U. S. Survey in 1835-36 and dividing by 640.
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. TaBLE 4.— Valuations. | 
eee erent eget essen RE SREY 

CasH VALUE OF FARMS. ToTaAL VALUATION. 

1850. | 1860. | 1870. | 1850. | 1860. | | 1870. 

Kenosha Co. _..[$1,995,510 54.494, 499 56,013,271 $1,065,956 leg. 973,150 $5,047,434 

City of e “oa 348 ,317 nore 439 111 

Brighton ........ 148, 430 360,186 | 706,748 i 85,940 | 316,626 596,009 

Bristol ...........] 277,964 | 1,646,935 | 792,821 1 95 ,543 | 413 ,933 854,697 

| Paris rereeteeese| 245 , 445 465 , 690 | 823,801 | 90 ,955 373 ,553 661,276 

Pike-Somers .....{ 312,687 529,521 | 1,060,690 | 100,782 588 , 048 873 ,197 

Pleasant Prairie 299,990 582,492 | 1,094,836 | 100,071 | 479,136 516,723 

Randall ..........[....eeeeeees 88 , 225 457,050 |{-...........{ 221,156 260,864 

| Salem ............| 226,092 576,370 704, 344 | 90,615 358,457 | 671,553 

Southport ........{ 215,805 [......... ce [eccc eee eceee| 60 ,955 we 

; ' Wheatland ......{ 269,147 245 ,080 373,081 | 92,818 232,148 | 178 ,954 

total valuation from the Assessment File in the vault of the offee of the See



| Downes—Development of Kenosha County. . 517 
Se i : 

Taste 5.—Occupation of Males over 15 yeors of age by percentage 

for the years 1860 and 1870. 

Per cent. Capital- Artisans 

Years of total | Farm- | ists and Profes- and |Labor- 

‘| popula- ers. Merch- men. Mechan-| ers. 

tion. | ants. . ics. 

eS dt | 

Kenosha County ....} 1860 38.4 33.2 1.8 2.3 7.5 25.5 

1870 30.6 37.06 2.8 2.3 8.8 31,01 

City of Kenosha ....| 1860 27.3 4.3 5.3 5.03 | 19.02 23.1 

; | 1870 23.1 3.7 5.7 4.5 | 19.58 | 26.8 

County without city} 1860 $2 43 6 1.3 3.08 | 26.4 
“| 1870 31.1 52.7 1.56 1.3 | 4.07 32.8 

Brighton ...........--| 1860 31.6 | 41.2 |...ceeeeef 1 2.1 29.8 
1870 20.2 60.5 3 5 1.4 35.0 

Bristol ..........-+---/| 1860 33.3 | 39 9 2.1 4.6 30.6 | 

1870 32.5 54.8 3.7 1.6 5.9 29.9 - 

Paris .......-.ceeeeee-| 1969 24.2 41.8 |i. ..eeee 8 2.4 34.5 

1870 $5.2 en 1.4 2.8 30.6 

| 
Pleasant Prairie ...| 1860. 23.8 41.2 2 1.2 1.4 17.6 

1870 | 34.2 | 43.5 2.3 6 3.4 37.6 

Somers sieseeeeseneeal 1869 | 22.1 | 57.2 | 7 9 2.6 14.6 

1870 31.4 | 59.9 7 1.6 | 3.9 27 .2 

Randall ..............| 1860 23.4 | 42.2 loo eeeeee. cececccccalecscesesee| 26.8 
1870 19.2 | 17.6 | 9 9 | 4.9 56.9 coos 

Salem ......cseeeeeee-]| 1860 20.7 29.9 1.12 | 2.03 7.6 | 25.3 

1870 31.5 41.9 2.7 2.05 6.2 | 38.5 

Wheatland ..........| 1860 23.6 59.7 1.5 1.25 4.4 | 26.2 

| 1870 | 27.9 58.9 A 2.07 414 | 26.9 

A A A
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TaBLeE 6.— Products. 

1850. 
a 

BUSHELS PER CAPITA. Lzs. PER Cap. 
Value of 
farm per) o> dL 

capita. Wheat. Indian Oats. |Barley.||Butter.|Cheese. 
rea eeenenenennee, a ff | 

Kenosha county without city! 272.1 41.7 13.8 28.8 1.3 36.4 8.08 Kenosha county with city.... 184.4 28. 9.3 19.3 8 24.5 5.43 Brighton... ........ 0.00.00. c00e 168.5 33.9 8.66 | 17.5 1.13 44.3 1.58 Bristol ........ 0... ccc cece eee 246.8 39.9 14.7 21.9 1.12 41.2 10.02 Paris... 2.0.0.0. ce ccc cece cee, 256.4 43.7 12.6 30.1 6 40.8 3.7 . Pleasant Prairie ............. 312.4 42.2 14.6 28.3 4 42.5 12.1 Pike... oc. le ce cece cece cece 460. 50.7 14.7 57.6 1.78 29.9 8.3 Salem.,.... 0.0.0... cc ce cc ce vece 200.4 34.7 9.27 | 17.8 1.87 82.6 8.18 Southport. ........ 0... cece cece 594, 6.52 9.35 8.76 |... ....]| 24.2 38.7 Wheatland....................| 225.1 59.3 21.8 18.7 2.41 28.7 1.8 
eee 

1860. 
eee 

Kenosha county with city.... 332.1 21.9 11.8 15.15 2. 24.2 2.9 Kenosha county without city| 472. 31.1 16.8 | 21.5 2.9 34.5 4.2 Brighton.... 2.0.0.0... ccc c008 306.8 37.7 12.4 25.6: 2.4 32.8 3 Bristol tot cee cee ccs seccccee| 1,202.8 82.4 18.5 27.9 6.4 12.3 7. Paris........ 2.0.00. .00.005... 431.8 54.5 14.3 31.9 4.8 45.7 3.09 Pleasant Prairie.............. 416. 28.9 13.6 18.1 2.1 48.5 3.1 Randall....................... 133.7 12.6 17.6 11.2 2 13.5 |........ Somers............ 0000 cece ce. 413.8 29.2 15.5 17.2 3.3 52. 10.9 | Wheatland....................] 220. 22.5 | 15.9 | 15. 4 20.5 7 
a eeSFEe I 

1870. , 
See 

Kenosha county with city.... 516 1 15.4 23.1 24.7 36.6 | 35.4 | 22.8 Kenosha ceunty without city.| 678. 22.6 | 34.5 | 36.6 | 48.38 52.6 34. Brighton.................. 002. 591.9 38.1 34.8 26.2 3.5 75.2 4.4 Bristol ............ 0.0. cece eens 694.1 J9.4 34.8 45.° 9.1 56.2 27.8 : Paris... 2... 0.20 ccc cece cee eee 811.9 40.2 29.2 40. 6.6 65.2 17.5 4 Pleasant Prairie.............. 796.5 14.2 31.6 36.4 5.8 44.5 162.2 Randall... .................... 817 1 37.2 47.5 54.2 9.3 51.9 6.9 Salem......... 0.0.0... .cc0 cee. 506.2 12.3 23.5 29.2 2. 40.5 11.5 rn Somers........ 0.00.00. cee cess 782.5 14.7 20.1 40.6 4.9 50.8 1.7 Wheatland.................... 427.5 31.4 41.6 29.1 2.2 37.1 6 
RG 

1885. 

Kenosha county with city.... 426 .9 3.6 43.8 45. 5.9 51.4 10.5 Kenosha county without city.| 668. 5.7 68.4 70. 9.2 £0.5 16.5 Brighton................ 000605 691. 7.389 | 808 | 115.8 8 5 63.8 10.3 Bristol ........ 0000000. cc ce ceee 647, 2.2 52.2 66.3 8.4 127.2 fo... Paris... 0... 0... cece cece eee 672.5 7.6 49.8 111.9 17.4 66.9 f...2.... Pleasant Prairie.............. 723. 7.3 45.7 54.9 6.5 126.1 5.8 Randall................ 0.000 752 8 12.1 131.2 105.3 22.4 53.8 163.1 Salem ..... 0... e cece cece 714. 3.7 166.8 51.7 1.7 88.5 27.8 Somers.... 2... ce cece ee cece 506. 3.9 26.7 57.3 8.4 68.4 [........ Wheatland................0.05. 533.5 -47 | 109.8 38.7 | 11.5 23.9 14.5 
eee 

1895. 

eee 

Kenosha county with city.... 423. .523) 28.85 1 42.1 1.6 83.4 [.......e Kenosha county without city 787.2 981] 44.5 78.4 3.1 155.1 [........ Brighton........ 0.0.00... 00000 879.9 8 108.9 | 145. 9 22.2 [.... ee Bristol .... 0. ccc cece cece wees 826. 5 41.3 65.7 2.9 230.4 |........ Paris........ 0.0. ce cece eee ee 616.5 2 90.8 173.9 2.3 cece cee 22.9 Pleasant Prairie .............| 1,062.5 1.3 20.8 51.1 4.1 135.2 | ........ Randall............. ccc cece ee 971. 3.2 43.7 92.1 8.1 546.9 |........ Salem............0 0000000200 | 528.9 1.0 | 15.4 | 31.4 27 | 79.2 |i... Somers... 0... cc. cece cece cece 779.2 7 28.2 63.1 4.55 |) 151.5 |........ Wheatland 112272222222772 22] 7gg° 1.771 96.3 | 81.3 3.462 B04) 
a
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TaBLE 7.— Occupations, 1860-1870. 

' RN Re 
wm . 

a _ . @Q e ' pe 

3 | s B 3 6 3 2 
e | a Bal S fe SlPoal & : | & | | & | Br Uel@ [a Ss/e82) B > | & 

a len Sac) 2. )8 si Qoel ui =a 
re 3a GE jo 8S!) Qe aod 3 £| os & © S /SS} os le S|SS Essig ASE] es | 2 
m feel & jo Slat jt ain py q | s 

Kenosha county............{ 1860 | 4,141} 1,371 76 95 | 312] 189 71 | 1,059; 968 
1870 | 3,971] 1,475} 118 93 | 350 | 266 99 | 1, 233| 342 

Kenosha city........ . ....} 1860 | 1,091 47; 58 55 | 208 | 147 67 253, 256 
1870 | 1,215 46 70 50 238 208 91 326 181 

County without city.......| 1860 | 3,050] 1,924 18] 40} 104! 42 4| 806] 712 : 
1870 | 2,756} 1, 429 43 38 | 112 D8 8} 907 161 

Brighton..................-.{ 1860 872| 172) ...... 4 8 1 j...... 111 16 
1870 357 216 1 2 D |...... 1 125 7 

Bristol..............seeee-.| 1860 456] 178 4 10 21 11] ..... 140 92 
1370 371} 208 14 6 22 12 }...... 111 3 

Paris .......cccc cece cues sees) 1860 371; 155} ...... 3 9 i 128 58 
1870 356} 207}...... 5 1) 2 i...... 1u09 18 

Pleasant Prairie............| 1860 473} 195 1 6 7 6 |...... 82} 176 
1870 471 205 11 3 16 12 2 Wi 45 

Randall ....................} 1860 220 QB}... ee fee cece fenee es 2 |...... 59 66 
. 1870 102 18 1 1 D | ecesec{eccces 58 19 

Somers .............200+2-.| 1860 411} = 235 3 4 li 4 1 -§9 94 
1870} 426) 255) 3/| 7{ a7; 7! 2] 16) 19 S 

Salem... ..........cc eee cess | 1860 444; 197 5 9 34 12 2 112 93 
1870 437) = 183 12 9 27 19 1 146 40 

Wheatland..................| 1860 318] 119 3 4 14 3 1 115 57 
1870 241 142 1 5 10 6 2 65 10 

a SE 

Note.— The above figures were taken from the U. S. census returns, in the office of the 
Secretary of State.
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TaBLE 8.— Populution and chief products of county and towns for 

1850, 1860, 1870, 1885 and 1895. 

1850, 

a nae SEPA TC eee 

| Total Cash | Bush. Bush. Bush. | Bush. Pounds\Pounds 

County and town. popu- | value of of Indian of of of of 
| lation.| farms. | wheat. corn oats. | barley.| butter.|cheese. 

Kenosha county ......| 10,818) 1,995,510' 303, 176} 100, 294) 209, 790) 9, 455 265.023} 58, 923 
Brighton.............. 880 148, 430 29,512} 7,616) 15,427! — 974) 38,930) 1,390 

, Bristol ..0000002200.200) 1,125) 277}964! 44;595! 16,642! 23,828! 1,250] 46,340) 11,273 
Paris...... weet rere seee 956) 215,445[ 41,56) 12,060, 28, 94e 583( 39,120; 3,540 
Pleasant Prairiec...... 959; 299,990; 40,331} 14,082] 27,10 429] 40,760} 11,570 
Pike .................. 680} 312,637) 34,470] 10,059} 39,136) 1,235] 20,130; 5,647 
Salem.........-... 006. 1, 123 226, 09 39,061, 10,410} 23, 193 2,114) 36,635 9,191 
Southport ............ 363 215,805, 2,363 3, 393 3,179) ........ 8,780; 14,080 
Wheatland............| 1, 193 269,147) 70,y84) 26,082) 2i,889} 2,805] 34, 266 2,250 

1860. 

Kenosha county ..... | 13,519) 4,494, 499) 297, 722 160, 9111 205,117 25 328,739} 40,239 
Brighton.............. 1,176| 360,186) 44. 069 ett 30,092| 2,474] 33,603 365 
Bristol. wee eet c eee cece 1,369} 1,646,935, 44,346) 25,341) 38,257 8,835 16,833 9, 535 
Paris .... 0... ..0- eee es 1, 085 465,320, 5%,159; 15,553: 34,416 5,292/ 49,600} 3,355 
Pleasant Prairie ..... 1,400; 582, 182 40,454] 19, 058) 25,358| 2,953) 67,779! 4,352 
Randall............... 660 88,225] 8,359; 11,644) 7,394 143 8, 930] .... 2... 

' Salem................. 1, 444 576, 370 39,589) 37,108} 30,83! 3,378| 67,547 7, 850 

i Somers.........--.--- 1,273 529,521) 37,335} 19,779) 21,979 4,275; 66,427) 18,962 
Wheatland ........... 1,115 285,080 25,111) 17,752) 16,790 475} 22,965 - 492 

1870. 
EE 

Kenosha county ......| 13,174| 6, O12, 271! 205, 732] 279,919} 325, 216) 45,870; 466, 407} 300,517 

: Brighton..........066: 1, 187 706, 148) 41,751} 36, 307 31, 185 4,203) 89,003 5,290 

Bristol ............- - 1,140} 792,821! 22,109} 29,712; 61,494) 10,422) 64,099) 31,730 

: Paris..........,.2..---| 1,014 $23,801] 40,849] 29,610] 40,634} 6,774] 66, 452 17, $30 
Pleasant Prairie ..... 1,377) 1,094, x36! 19,506] 43, 600; 50,526) 8,089) 61,520! 223, 065 

' Randall..............- 533| 457,050} 16,97i| 25,860; 28,997 4,972) 27,785} 3,725 
Salem ..... 2... eee eee 1, 386 704,344) 17,117| 32,618} 40, 719 2,778! 56,190! 16,025 
Somers .. cece ee cee 1,359] 1,060,690; 19,924) 27,346; 26,250! 6,721) 69,0U8 2,385 

Wheatland ........... 871 373, 081) 27,506} 36, 365) 25, 391) 1,931) 32,350 557 

eee ne 

a 
, | 

Kenosha county ......| 14,137) 6,032,904) 52,179 618,036} 632,403} 83,125) 726,096] 149,572 

Brighton.............. 961 864,780) 7,118! 77,793) 111,195 8,242} 61,460} 9,920 
Bristol .............06- 1,134 734,240] 2,515; 59,215) 75,285 9,598! 144,115|........ 
Paris..........00 cence 991 665,405! 7,543} 49,370} 110,952) 17,264, 66,365)........ 
Pleasunt Prairie...... 1,494) 1,078,350] 10,906} 08,102} 82,236) 9,775] 138,650} 6,800 
Randall............... 489 267,879| 5,910) 64,211! 51,552] 10,964) 26,281) 79,812 
Salem. ........c208 cee 1,382 9x5, 050 5,203) 147,340) 71,438 2,2¥5| 122,365) 33,540 

Somers...........2-.--' 1,590} 805,000} 6,299; 42,445] 91,130) 13, 437 92, 960]......-- 

Wheatland ........... | 999 532, 200 473) 199, 560) 33,640) 13, ne 24,900) 14,590 

ct ner TOE 

1895. 
IT 

1 

Kenosha county......| 17,548) 7.416,043} 9, 21 418, 8131 733, 658 29, 403, 1.460,856 17, 900 

Brighton........ 0005 873 763, 143 773} 95,550} 127, 190 $63) 19,550)........ 

Bristol ................ 1,143 946, 650 552| 47,495 13,205 3,321) 265, 187)........ 

ParisS........ weeceeees 883 544, 275 *240} 80,050) 153, 556 2,040/..-.-.-- 17, 900 
Pleasant Prairie...... 1,524] 1,617,900; 1,992; 30,800) 17,825 6, 289) 206, 450) se ee cece 
Randall.............5. 643} 624,500 2,112) 28,075) 59,220 5, 218) 351, 8501... .... 

Salem -.... 2s cece eect 1,887| . 9987605] 1139] 23,360) 78, 210| 1, 165! 149, 040]... 
SOMETS........ eee eee 1,819) 1,410, 360 1,284} 51,050) 114, 607 8, 262; 191, 293)........ 

Wheatland ........... 649| 510,610| 1,149] 62,815} 52,785} 2, 245) 277, 2 ve ceeaee 

. et ahs 

Nots.—The above figures for 1850, 1860, and 1870 were taken from_the United States 

census returns, which are io the office of the Secretary of State, and the rest from the 

state census reports.
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TaBLe 9.— Summary and percentage of Republican and Demo- 

cratic votes for president, governor, and congressman. 

nN ee ee eer eee eee ee 

- PRESIDENT, 1860-1900. GovVEENOR, 1859-1500. |/CONGRESSMAN, 1866-1900. 

Republi- Demo- Republi- | Demo- Republi- | Demo- 

can. — cratic. can. ‘cratic. can. cratic. 

33 aa “ ert sa sa 
aS 39 ZO! 30 So 189 

| 6 oOo o o 6 o~ 6 oOo a or © or 

S iss $s {ssi 6 (SS Ss [Sel] 3% soi 6 [9 
> |O4 > | > |p > =| > |e > 104 

Kenosha | | - 
county ..| 20,101) 56]} 15,900] 44 27, 943} 53]| 24,510] 47||; 19,488) 55|) 19,942} 45 

Kenosha 
city .....| 7,100 52) 7,030 48|} 10,387) 48)) 11,206) 52|| 7, 70i/ 52) 7,645) 48 

Brighton.. g69| 35{| 1,584] 65)) 1,208 34 2,283] 66 791| 31]| 1,349) 69 

Bristol... | 2,189) 76 678 ; 3, 150 i 1,030] 23), 1,984) 75 652) 25 

Paris......{ 1,169] 51}] 1,122) 49!] 1,558 48, 1,703} 52]} 1,013; 481} 1,085] 52 

. Pleasaut | 
Prairie..| 2,107] 58|| 1,508 2 3,068} 58|| 2,174} 42|| 1,960] 59]! 1,358) 41 7: 

- -Randall...| 1,023] 67 491| 33!] 1,409) 66 711] 34 395; 64|/| 4971 38 

Salem.....| 2,446 es!| 1.2331 g2(| 3,617! 66|} 1,955] 34i| 2,248| 65)! 1,227| 35 : 

Somers ...{ 2,441 aa 1,077} 31 3,386] 68 1,540) . 32 2,184; 63 1,045} 32 

Wheatland 805 a 1,157 | 1,160) 88|} 1,843} 62 712| 39]/ 1,084) 61 
nn ee
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ECONOMIC AND SOCIAL DEVELOPMENT OF LA 

7 FAYETTE COUNTY BETWEEN 1850 AND 1870.* 

| KATHERINE PATRICIA REGAN. 

, Cuapter I, 

FORMATION OF THE COUNTY AND TOWNS. 

! La Fayette county, situated in the southwestern part of Wis- 

! consin, was originally a part of Iowa county. But the discov- 

ery of the lead mines about 1820 resulted in so great an in- 
crease of population that in 1847 it was found necessary to di- 

| vide Iowa county, the southern part of which containing the 
: lead mines of the Wisconsin district was designated as La Fay- 

ette county. | 

| The class of people attracted by mining interests, however, 

| made no permanent settlements. They were of too migratory 

a nature, moving here and there as their interests directed them. 

| And though there was a considerable scattered population soon 

after 1822, no permanent settlement was made before 1826. It 

is doubtful whether any would have been made even then, had 

not the inhabitants found it necessary to build a fort at Gratiot’s 
Grove for protection against the Indians. 

Certain lands north of what is known as the Ridge? had been 
reserved for the Indians. But finding that these contained rich 

lead deposits, miners constantly crossed the line in utter disre- 

gard for any rights the Indians might have. Repeated protests 

on the part of the Indians resultimg in no redress of their griev- 

| ances, the matter finally concluded in the uprising commonly 

1A thesis submitted to the faculty of the University of Wisconsin for 
the degree B. L., June, 1901. 

* The Ridge is two miles north of the village of Shullsburg.
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knewn as the Winnebago War. Then it was that the fort known 

as Gratiot’s Fort was built, and the first permanent settlement | 

started. The prompt action of Governor Edwards of Illinois 

quelled the disturbance, however, and the fort was never used as 

such. This defeat had the effect of quieting the Indians, and 
the valuable lands held by them were thereafter open to 

settlement.? | 

| The legal boundaries of La Fayette county are as follows: | 

“That part of the county embraced in Iowa county designated 

as towns 1, 2, 3, 4 and 5 east, and the south half of town 4, 

ranges 1, 2, 3, 4, and 5, shall be set off into a separate county 

named La Fayette.”* It was organized for judicial purposes 

after May 1, 1847. | 

Before its organization into towns La Fayette county con- 

sisted of five election districts,—Kendall, Willow Springs, 

Argyle, Gratriot and the Fever River District. On January 3, 

1849, from the Kendall district the towns of Belmont and Ken- 

dall were organized; from Willow Springs district, Darlington 
(Centre) and Willow Springs; from Argyle, Fayette, Argyle 
and Wiota; from Gratiot, Wayue® and Gratiot ; from the Fever 

River district, Benton, New Diggings, Elk Grove, Shullsburg, | 

White Oak Springs and Monticello. Blanchard was organized 
out of the northern part of the town of Argyle, and Seymour | 

from Centre, in 1869.‘ | - 

1The above was taken from the History of La Fayette County, Wis- 
consin, 1881, and the Geography and Gazeteer of Wisconsin. — : 

2These boundaries are copied from the thesis of B. M. Palmer, “The 
Lead Regions of Illinois.” They became the legal boundaries Feb. 14, 
1847, Session Laws of Wisconsin Territory for 1847, p. 57. | 

3‘Wayne is known as the “lost township” as the original survey of 
that town was lost on its way to the United States land office. In 1835 
it was re-surveyed. 

4See Plate XLIII. ©
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Cuaprer II. 

- TOPOGRAPHY AND SOILS. | 

Before taking up a discussion of the population of this 

7 county, it will be necessary: to state something of its geology :* 

The county forms part of the great watershed passing from 

Madison to the confluence of the Wisconsin and Mississippi riv- 

ers. The western branch of this watershed separates the rivers 

that flow into the Fever river from those that flow into the 

Pecatonica. Entering at the town of Belmont, it passes through 

: Shullsburg in a southeasterly direction, leaving the county 

through Monticello. The highest point on this divide is the | 

Platte Mounds, in the northern part of Belmont. 

La Fayette is well watered by the Pecatonica, East Pecatonica 

and Fever rivers and their branches. Springs also abound, espe- 

cially in the towns of Willow Springs, Centre, Wiota, White 

Oak Springs, Shullsburg, Benton and New Diggings. They are 

scarce on the prairie lands of Kendall, Belmont, Elk Grove, 

) Wayne, Gratiot and Monticello.? : 

The soil is well adapted to agricultural purposes and unus- 

ually large successive wheat crops have been raised with no 

regard to rotation. A belt of rich, black loam extends through 

the western and central parts, including the greater parts of 

Seymour, Shullsburg, Darlington, Gratiot, White Oak Springs 

and Monticello; also large parts of Elk Grove and Belmont. 
There is also a much narrower belt passing through the west- 

central part of Fayette, which curving through the west-central 
parts of Wiota, enters the southern part of Argyle. The subsoil 
is clay underlaid with limestone, which forms in ridges along 

the larger streams, affording some valuable quarries. Sand is 

found in the eastern part to some extent and along the rivers.® 

1Geology of Wisconsin, vol. II, part IV, 1873-1877. 
2Taken from the United States Census for 1850, manuscript records, 

in the office of the Secretary of State. 

3See Plate XLITI.
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: Cuapter IIT. 

POPULATION. | 

A study of the population was made by taking the nativity 

and oceupations of all inhabitants of the county from the census 

of the United States for 1850, 1860 and 1870.7 The population 

was then considered as divided into two parts, the native and 

foreign born.? The native-born were again grouped into sections, 

| namely, New England, Middle States, Southern States, South- 

western States, Northwestern States and Western States. Wis- 

consin is given in the table separately. Under the heading, 

Western States, are included all the states not mentioned in the 

other sections. | 

In the foreign countries the following groups were made: 

British America, Great Britain, the rest of Europe® and miscel- : 

laneous. Under the latter were grouped such as were born at 

sea, on the lakes, in the United States and the like. 

Tables were made of the population of each section by nativi- 

ties for the various towns. Comparisons can be made between . 

the census for 1850, 1860 and 1870, for such towns only as did 

not change their boundary lines. These towns are Benton, New 

Diggings, Shullsburg, Wayne, White Oak Springs and Willow 

Springs. 
By examining Table 1 in the Appendix it will be seen that 

in native population Wisconsin leads for the entire period con- | 

sidered, that is, from 1850 to 1870; so it will not be considered 

in the present comparison. Next to Wisconsin are the North- 

western States, the towns of Belmont, Wayne, Fayette, Centre, 

and Argyle leading. The Middle States are next, but with a 

percentage almost one-third less. The number from New York 

iUnited States Census, manuscript records, office of Secretary of State. 

2Those who were born in any part of the United States were consid- 

ered native born,—the rest, foreign born. : 
3This division includes the countries not comprised in the other 

groups of foreign countries.
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alone differs but slightly from that of the remainder of the sec- 
tion of Middle States. In this Middle Section the town of 
Fayette contains about one-fifth of the entire number represented 

| by both the Middle and Northwestern sections. The New Eng- 
land and Southern sections are represented about equally. In 
New England settlers Centre, Willow Springs Wayne, Fay- 

ette and Argyle are in the lead. In the Southern section the 
towns of Monticello, White Oak Springs, Kendall, Fayette and 

Belmont have the largest number. : 
| In the foreign population Great Britain stands first, with Ire- 

land second ; together these sections constitute nearly one-half of 
the entire foreign population of the county. Under Great Brit- 

ain, Benton leads with Elk Grove, New Diggings, White Oak 

Springs and Shullsburg closely following. These are the towns, . 

it will be remembered, that constitute the mining district.t Ire- 

land is represented chiefly in this district, also, in New Dig- 

gings, Shullsburg, Benton and Willow Springs and Kendall. 

The rest of the foreign population altogether constitutes about 

5 per cent. of the entire foreign population. It is thus seen 

that the mining districts contain the greatest foreign popula- | 

tion in 1850. 
| In 1860 the towns showing the highest percentage of popu- 

| lation from the Northwestern section are Belmont, Fayette, 

Monticello, Gratiot and Wiota.?, New York in this census is 

represented by a greater percentage than the rest of the Middle © 

States. Centre, Gratiot, Wayne, Argyle, Wiota and Kendall, 

the last two being equal, lead in population from this state. The 

rest of the Middle section is most largely represented in Mon- 

ticello, Fayette, Wiota, Belmont and Gratiot. 

In the foreign population Ireland leads Great Britain, but 

has decreased slightly since 1850, though the decrease in the 
percentage of Great Britain has been twice as great. The towns 
having the highest percentage of Irish are New Diggings, Ken- 

dall, Shullsburg, Willow Springs and Benton. These are the 

1For further information on this subject see: Thesis of F. Belle 
Stanton, Lead Regions of Wisconsin, Univ. of Wis, 1901; Libby, An 
Economic and Social Study of Lead Regions in Iowa, Illinois and Wis- 
consin; Thwaites, Early Lead Mining in Illinois and Wisconsin. 

2See Appendix, Table 2.
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same towns which showed the highest percentage of Irish in 
1850.* 

The towns having the highest percentage of population from 

Great Britain are Benton, White Oak Springs, New Diggings, 

Elk Grove and Shullsburg. These towns also lead in 1850.” 
The percentage from Great Britain and Ireland is more than 

twice as great as the percentages of the combined population of 

the rest of the foreign countries. a 

In 1870 the Northwestern States still have the greatest per- 

centage of population, with the towns of Wayne, Monticello, 

Gratiot, Benton and White Oak Springs leading. The per- 
centage of New York differs but slightly from that of the re- 

mainder of the Middle States, but both have decreased since _ | 
! 1860. New England and the South are about equally repre- | 

sented. 

In the foreign population the percentages of Great Britain 

and Ireland are almost equal. The towns with the largest Irish 

population in 1870 are Kendall, Seymour, New Digygings, 

Shullsburg and Benton, the last three of which held the same 

relative position in 1860. The towns having the largest pop- 

ulation born in Great Britain are New Diggings, Benton, White 

Oak Springs, Willow Springs and Seymour, three of which, 

New Diggings, Benton and White Oak Springs, had the great- } 
est population from the same country in 1860. | 

To summarize:—The Wisconsin-born population has the 

largest number, and the Northwestern States stand next in all 

three censuses. New York has a greater population than any 

state in the East during the whole period. In 1850 the New 

England and Southern sections are about equal; in 1860, New 

England has not changed, but the South has decreased slightly ; 

in 1870 they are again about equal. . 

In the foreign population in 1850, Great Britain leads with 

Ireland second ; in 1860, Ireland exceeds Great Britain, but the 

population from both these countries has decreased. In 1870 

1Kendall must be omitted in this comparison as its boundary line 
had been changed between 1850 and 1860. 

2Except Elk Grove, whose boundary line was changed between 1850 
and 1860. 7 
3See Appendix, Table 3. Do 

11
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Great Britain and Ireland are about equal. It was shown that 

the percentage of population of these two countries taken 

together was greater than the percentages of population of the 

rest of the foreign countries. The percentage of German popu- 

lation greately increased between 1850 and 1860. 

TABLE 1.— Percentages of native and foreign born population. — 

Le eee 
| 1850. 1860. 1870. 

| Native. | Foreien. Native. |Foreten, Native. | Foreien. 

Argyle .icccscccceeeseeeeee] 72 28 65 34 | “64 36 
| Belmont ........-sse-0000-| 86 14 77 23 68 32 

Benton .....ccceeeeeeeeeeee] 89 61 B2 48 él 79 

Blanchard — os oe we oe 60 40 

Darlington ..........eceee- 78 22 76 24 — 80 20 

| Elk Grove ..ccseeceeeeese] 87 43 bi] 4k] 35 

| . Fayette ..cccccccseeeseeeee| 85 15 79 ot | 76 | 24 

Gratiot oo... l 79 21 82 ~w || 7% 22 

Kendall .......ceeeeeee00e| 78 22 | 66 shi] eT | 33 

Monticello .....-..seee0| 64 36 I} Tt 29 | 76 24 

New Diggings ........... 43 57 53 47 | 62 | 38 

Seymour .......cceeeeeeees oe o. | - ' 1 5 | C48 

Shullsburg 52 | 48 1 57 43 6 | 35 

WAYNe 2... cece ccce ce eeee 92 8 Il 92 8 88 12 

White Oak Springs...... 64 36 | 66 34 | 71 29 

Willow Springs my 69 31 | 66 34 | 70 30 

Wiota ...ccececeeeeeeeeeee| 7% 2 ll om | 29 72 28 

Average for county} 60 | 40 I 66 34 1 70 = | 30 

In Table 1 the percentages of the entire native and foreign 

born for each town and for each census are given. In 1850 the 

percentage of native born population for the entire country was 

60; of the foreign born population, 40. By 1870, the native 

born population had increased to 70 per cent.; the foreign born 

had decreased to 30 per cent. 

Of the towns whose boundaries did not change, Benton had 
39 per cent. native born in 1850, and 61 per cent. in 1870, a 

gain of 22 per cent. Of foreign born population, Benton had 

61 per cent. in 1850, and 89 per cent. in 1870. New Dig-
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gings in 1850 had a native born population of 43 per cent. ; in 

1870, 62 per cent., a gain of 9 per cent., while the foreign 

born population decreased from 57 per cent. in 1850 to 38 per 

cent. in 1870. The towns of Shullsburg, Wayne and White 

Oak Springs show a similar increase in the native born popula- 

tion and decrease in the foreign. Willow Springs, however, in 
1850 had a native born population of 69 per cent. ; in 1860, of 
66 per cent., and in 1870 of 70 per cent., showing a total in- : 

crease between 1850 and 1870, of 1 per cent. In 1850, Willow 

Springs had 5 per cent. more native born population than White 

Oak Springs, but in 1860 the percentages of both are the same. 
In 1870 White Oak Springs had increased 1 per cent. over Wil- 
low Springs. | | 

Cuapter LV. 

DENSITY, WEALTH AND OCCUPATION. 

TaBLeE 2.— Per capita wealth, and population per square mile. | 

NATIVITY. | PROPERTY. Popula- 

Towns. | Yzars. rn —LsoReal | eauaee | 
Native. | Foreign, Person’ estate. mile. 

Benton a 1850 39 61 : 1 oils 
1860 52 48 1 62 76 
1870 61 39 32 168 | 62 

‘New Diggings ...........{ 1850 43 57 6 46 65 
1860 53 47 20 71 63 
1870 62 38 33 155 68 

Shullsburg ............66.{ 1850 52 ss || 10 66 | 47 
1860 57 43 45 79 69 
1870 65 35 64 217 73 

Wayne ....s.eeceeeseeeeeee] 1850 | 92 8 | 13 65 | 9 
1860 92 8 40 216 18 
1870 88 2 |] 58 143 29 

White Oak Springs ......} 1850 64 36 | 78 107 28 
1860 66 ui 146 32 
1870 71 29 73 282 33 

Willow Springs ..........] 1850 69 a || 7 114 | 12 | 
1860 66 34 |] 49 238 17 

| 1870 70 30 79 232 | 23
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: In Table 2 is given the per capita of real estate and personal 

property and the native and foreign born populations with the 

population per square mile for six towns of fixed boundaries.” In 

this comparison the native born population increases in every 

town except Wayne, where a slight decrease is noted between 

1860 and 1870. But this town also shows a less increase per 
capita for that period than any other town. Between 1860 and 

1870 the population per square mile is doubled, the native and 
foreign born retaining the same percentage as in 1850, while 

the per capita is more than trebled. A greater increase in the 

per capita is shown in the towns where the native population 

increases. This may be shown more clearly, perhaps, by a 

comparison between the mining towns and farming towns of 

: this table: New Diggings and Shullsburg composing the first | 

TaBLeE 3.— Percentages of increase and decrease of density in popu- 

lation. 

| Pun CENT pease PgQuARE Mina, 

| 1850. | 1870. 1850. | 1870. 

Benton .....c cece cence ec ececcceececnetalsseeescecees 29 | 81 | 62 

New Diggings ........cccccceeeseeeeeees 3 a 6 | 6 
} Shullsburg — 61 eo 47 | 73 

WAYNE ceecccccc cece cece cece reer eeeeeeel] 214 |evseereeeeeed 9 29 

White Oak Springs ...............006- 19 cy 28 33 

| Willow Springs .......-.eeee sees seen ees 81 — 12 23 

class of towns and Wayne, White Oak Springs and Willow 

Springs, the second class. The per capita of the real estate and 

personal combined in the mining towns for the whole period 

between 1850 and 1870 is $64, while a similar per capita of the 

farming towns is $224. But the area of the latter class of 

towns is one-tenth greater than that of the former; this would 

leave the per capita of the towns of the farming class about 

1In computing the population per square mile, some difficulties arose 
because of the changes in town boundary lines, the county history being 
inaccurate in this respect. After a comparison of the Plat book for 
1895, an atlas for 1847 and various maps found in the office of the 
Secretary of State and the map room of the Historical Library, the 
areas given in Table 5 in the Appendix were decided upon as being 
approximately correct.
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$200. This is the more striking when we remember that White 

Oak Springs, classed with the farming towns, had large mining . 

interests in an earlier period. We may thus see that although 

mining as a factor in the industrial life of the county had 

almost disappeared, its influence upon the economic life of the 

towns considered is still marked. : 

In comparing the percentages of increase and decrease be- 

tween 1850 and 1870 of these same towns, in Table 3 we find 

Wayne increasing 214 per cent. and from 9 to 29 per square | 
- mile. White Oak Springs increases 19 per cent. and from 28 

to 33 per square mile. The greatest increase in the first class is 

in Shullsburg, with 61 per cent., and from 47 to 73 per square 

per square mile. 

) TaBLe 4.— Percentage of principal occupations. 
a | 

FARMERS, MINERS. LABORERS. 

1850. | 100. | 1870. 1850. 1880 3870 fm | 1860. | 1870. 

ABV] oo. ceeeeeeeeeeeeeeeees] 65.3) 62 | 38.3/} 18.2)......f 8.2 |] 5.7] 26 | 41 
Belmont .......0ccceeeeeeeeees| 84.8 . 30.8]] 3 |... A - 18 | 51.9 
Benton “nn 8.5] 30 i ‘s 1.6) 7.2} 28.4 
Blanchard o..-s.seeseeeseessebeeossefeceeee| MWY eceseefeereee| Bed boop 39.6 
Darlington, town viererseeceafeceees seseee 55.8 weseceleccceeleceecs spo 38.6 

Darlington, town & village! 76.6; 56 |[......[/[- 7.8 2). 6] 18 |...... ) 

Darlington village ..........)..ccccleeeeee] 9.8 | cecsce] 0D dlecueee oeced 33.7 | 

Elk Grove svecsstssseessesseel 73.6{ 69 ; 5 | 8.5, 17 | 47.8 
Fayette avs 74 71 55 15.8}......] 1.8 1 24 35 

Gratiot ......eceeeeeeeeeeeee] 80 1 65 [ 99.41] 8 [o.e.fee tl] 1.5] 29 | 40.8 
Kendall ecvevetessesesvevsvel 8 | 98 on veseee] 3 (81) 2.2) 15.8] 48 : 
Monticello Sonne 52.9, 48.8} 42.7 2.9] 3.8]......1b.....6) 41 52.6 

New Diggings .............| 7.5| 16.21 70.5 73 {| 60.41 47.6 [| 2.2; 21 | 26 
Seymour cen weceee| BEAL ccc cele cee efece cee |leecees[eceees| 43 

Shullsburg .........-ssee--00-{ 12.8] 24 { 23.41] 61 { 95 | 32.2 |[ 4.5/ 15 | 25.8 
Wayne ceccecesssesesesecevseee] 87.81 59.7] 50 1.2]...... =| 1.2! 21 | 48 
White Oak Springs ........| 58 | 38.4{ 449// 1 | a3 | 3.5 {| 2 { 54.71 473 
Willow Springs bosses 21.7 wa : sa 3.3| 55.4] 29 | 
Wiota vecccccccsescsseeeeeeeee] 68 | 68 | 412i1 7ef{....f 29H] 3.7} 315] 52 

a a aE Se enna 

The mining class was kept separate since the southwestern 

part of the county is a mining district. Farmers, miners and 

laborers have the largest percentage. Table 4 shows the rela-
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tive importance of these occupations in the census of 1850, 1860 

and 1870. | | 
The percentage of farmers seems to have greatly decreased 

between 1850 and 1870, but a fair estimate cannot be made 

since in the census of 1850 no distinction is made between farm- 

ers and farm laborers; that is, all are classed as farmers, irre- 

spective of property. In the census of 1860 and 1870 this 

distinction is made. This fact will also explain, at least in part, 

the large increase in the laboring class between 1860 and 1870. 

In comparing the towns whose boundary lines remain fixed, we 

find that the percentage of farmers has increased in Benton, 

New Diggings and Shullsburg between 1850 and 1870, despite 

the fact that farm laborers are included in 1850. The percent- 

age of artisans is but 1.9 less than the percentage of farmers in 

| 1850, while in 1870 the latter has increased 20.6 per cent. The ) 

| mining class, on the contrary, has decreased. Wayne shows a 

| | decrease in the farming class and the mining class disappears 

a after 1860, but the laboring class increases 41.8 per cent. 

| White Oak Springs and Willow Springs show so slight a 

decrease between 1850 and 1870 in the farming class that we 

| may conclude that had the census tabulations been made upon 

| the same basis in all three censuses, an increase would have been 

shown. Mining declines in both these towns and the laboring 
a | class increases. 

We see from the foregoing that La Fayette county is dis- 

tinctly an agricultural region, though that particular industry 

would seem to be on the decline. We should note that in the 

towns of the mining district mining has given place to farming, 

but the influence of the former occupation is shown in the lower 

per capita of these towns.!| The constant shifting of the bound- 

ary lines of the various towns makes comparisons between all of 
the towns impossible for the different census periods, and hence 

the study has not been as extensive as we would like. It has 

been possible to compare an equal number of towns of the farm- 

ing and mining regions, however, and these may be considered 

typical for the entire county. 

iSee Table 2.
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| APPENDIX, 

| Tables 1-5. 

Showing Nativity of population of each town in La Fayette county 

for 1850, 1860 and 1870. Taken from copies of the original Census Re- 

turns in the office of the Secretary of State. 

TABLE 1. | 

coer 

NEw ENGLAND STATES. | MIDDLE STATES. 

2 : : | 

1350. 8 a\ale| 2 2) 3 e| . 
3 | #1] .e1s.| 3 S| #| a] s saadeligie 
£) 3| 3| 5/28 | $15) 21] 5) 3| 3s 

- Ole] alr la =| eo Z\/a2)/a|];aAla 

ALgyle ..ccscceveceeeees 9 5 1 5 1 41 25 31 1} 40].....] 7 

Belmont .....cccceeeeee] 8] 2] 8] 8] Aes} 1B] 19} A 22) a 

| Benton secccccceeeeeeeel 7 4feceeel 8] 8] BY 22] 40} 22) 88).....] 100 

Contre .ecccecesesseeeeed 4) 8} 2) 82 / 6) 55\| 58) 7 49] 1) 15 

HK Grove wecescceeeeee| Bleceeefeceee]  Qfeeeee} 2) TIP 87] 2) 28} 68 

Fayette .........cceeees 8 9}.....| 16 7 9; 49 35 5} 98 1} 134 

. Gratiot ....cccceeeeeeee} 1) 2] 8) 8 24|} 83].....] G4].....] 147 

Kendall ...cccccececeeeleecee| . Qleeeee 1 2)... 5 38}.....| 59 1 $8 

Monticello ..........-- 1|..... 1 1 3 2 8 ii 1} 15).....| 27 

New Diggings ........ 4 Tl..eee 6} 4] 21] 42 a4j 0 7|~—s«#BJ.....] 110 

Shullsburg ..........-.| 6] 8}....-] 19] 6] 21} 5O]], 58} 10) GL)... 129 

Wayne ....ccccecececes 6 1f..... 3; 11 1 22 26 2: 26].....| 54 

Willow Springs ...... dente 10|.....] 9 " 39} 3} obaf.....| 95 

White Oak Springs .. 3 Ales... 3 4 9 93| 37 2} 12}.....] 52 

Wiota ccccccececeeeeeeel 4 5] I 1} 4 10 39 60 64} «52t 8 | | 

otal eescessese} 67) BA] Sa] a] i) 9s] aoay ote" 67) ra} 61.30
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TABLE 1.— Continued. 
Se 

SOUTHERN STATES. _ | SourH WESTERN 

della dalal iit | 1850. | 3) 3 | toa 

| <} O/ 42/24/38) F] M/ eae] al si 4/]4!é td ee 
Argyle vcceecteet aoa at.t al 1) 22 2 orale 2 

| Belmont .........].....] 2} 3)  3}.....} 41 a4]oz}oaall ogi... to.) g 
Benton .....5..../ 1 4) 4] 4i....} 5) 381) all b5).....f a) be 
Centre ...........[.....[....., 31 2) af sf 33l | Q]e.ccefeeeee| 2 

| Elk Grove ......[.....[.....] 2) 2).....) 1} 24} on ul.....| 12 
. Fayette .........{.....f....6/ 5  7.....f 13f ual 22 58|| Te... a 7 

Gratiot nen 3} 6 uw ifoso3atof4 le 
Kendall .........[...../..0.. 1 Be. ees 10 9 2 =| 3]..... veeee 3 | 

Monticello ....c-feccfeeedeeeel dl oof aheect gall el.....tt eg 
New Diggings ..|.....) 1} 4] 6 2] 10] 21] 16) 60 wl 2| 29 

. Shullsburg ......[ 2! 3! 16 2! af 29/ 24 10l 77 sol 4 1| 52 
Wayne ...........[.....{ 2f....f 2 al 6 ‘ sf 28] 4) 4 
Willow Springs..|.....[.....[ 9 1 l[..... 7 «18 1} 2 14|.....].....] 14 

| White Oak SPP freee 2) a] 2 ec: | 
TS 1 W422 19) _1)) rveefeee] 1 

Total ....... i 16| 50 a 8} 146! 207 10 578 199, 21 4! 205 
LS SSS Sanaa SS SSS SDS SS SS SSS SRS
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| TaBtE 1.— Continued. 
Eee 

NORTHWESTERN STATES. 
fT 

1850. | ; | a 3 

Al} Als |/al} a} ofa e si 

Argyle ...ccccccccceseeeseeeess{ 80 Glew... eeccafeceees 58 aalt =| 

Belmont .....ccc eee cee ee ee eee 50 2 Bl eccceefeceee. 29 34| 99||...... 

Benton ....cccccccseseceseeeese] 84) 7 be 21|- 1s 4 

Centre beet eee eeeee ee eeneeeees 40 14 Ql ecccncleceees 62; 118|) 127 2 

Blk Grove ....eseeeeseeeeeeeeel 5B aS Blc.ccefeeeeee| 28 a ial 3 | | 

Fayette ....cccceccsseseseseees] 88] 47 Spee go; 190 205| a | 

Gratiot .....cccccccceeeeeeeeee] 52] BY AP Lf 40 a 17 seceee 

Kendall ...c.ccccceeeeeeeeeeeeel 19{ 18 These feel 9 48| | veceee 

Monticello ........eeeceeeeeeee| 1] ot} fae feces] BE 18H] BIT. 

New Diggings ...............- 80} 6] 8f......f 1] 16 | 393|| 6 

Shullsburg .........sseeee6e--| 79] 138}, 18]— sit: (asst 48 1611 4on| 2 

WAYDE .ecccccccccccecccccacees 30 4 Qlescvccleceses 49 al 8 

Willow Springs ..............| 2] 6.....{ 9 4{....../ 49 a 171||...... 

White Oak Springs .........{. 45} © 21)...... Sl... 8| 97 97 1 

Wiota .....ccccececececeeeeeeee] BU] 46L......f fe... | 46 ; 5 

Total some] Tal MG] GY 98) 3) SH) 1 2.82
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TaBLE 1.— Continued. 

ee ee ere ee eee eee eee eee ee ae 

-BaeirrisH AMERICA. | GREAT BRITAIN. 

= ao e q . 

1850. wo o 2 oe a 

a| 8] 3 -| l] ag ais 
3 in ° wo z ea a . > 

So) A] & = 3 a s n o| % —j 
oS os e = a > @ a ° 3 

3/ 6|8| 5) 8] #18] 8) 2) 2] 8) 3 
olwulalale agicgial Filo; & e 

4 ] 

Argle seseeseeseeeee 4to.e. loses 4); 1/ 10; 12 saves veces! 88 

| Belmont ...cccccecccccclesscs[eccccfecccc(ecece(seees 10; 29]..... Bleececleceee| 44 

\ Benton sen 17i..ccc{ececelecceel 171{ 707] 478} 19} 1)..... sees [Ly 205 

\ Centre ceccccccccceccees{ 0]...../..see]-000-/ 10)| 52] 41]..... 1 nm 100 

j Elk Grove besseeeeen 5 gi...../ 21 ell 152} 62) 141 1) 1).....] 280 

/ Fayette sreeseeeeeescal 15j.....fe.eee[eeee] 15] 40 32; Ql...eefeeeesl 1 

Gratiot ..cccscccccccees 16]..... | "| 60| 27 Bl... ele cece leceee 92 

| Kendall .ccccccccccceceel  Tlececcleccceleseee} 7H} 21) 87] Qe}. fee | 60: 

| Monticello «-++eeeeeees| 29}..... sssefsse 29 17; «138 Ll. c cele c cele eee 31 

4 New Diggings ........{ Tjs.eee[eeee} 2} 9], 449) 499/121... ].....]...-. | 960 

: Shullsburg veccsesaeees| 22{ le... lesa. 24 330; 387/12 if... tl BL 

| Wayne caresses Bloc ec lee ceclecees 3} Al ccc lowe cele ccc eleccecleceee 4 

Willow Springs sreeeel 2}. .e6- | 3 5 44; 119 6 Li.....[.-6..) 170 

White Oak Springs .. The cccelecccclecees 7] 112; 34 Li.....|...e[eeees| 147 

Wiota cccccccccccccesee|  Bleseee cccbecee: | 7 76) il.....|....-| 7] 91 

| Total bessseeeen| 1 i a7 1682, 016}1, 844 a “47 ~«918,973 
AE A A A OTA OA
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TABLE 1.— Continued. 

_— NE ee eee eee ener een 

Rest oF EvRore. a 

——___—__—____—_——] 8 
1850. 4 nl. 3 3 

Bl gi] al] % Pi .t S| . | 
sie, 61 8/5] &] 2] 2) Sis 

| gi 2} 51 3/ 3/8] 81 el] si a 
QA} ei o er Zz 79) TN eS i wm 

ns { 

ALES crcccccccccccccscccccecceccelscscslececs QZ]. cceelecccclecers thee. TD ||. .e0e 

; Belmont ......ceccecesecscecsscscecfecscul[escscfesces[sceccleceee{eceeefeeeee] Bf B[[eeeee 

Benton cicccccccccccccceccscccecces 1| 13] 110 1 1 Sl. eeee 2| 181]{..... 

MOTTE ccccrccccccccccccccenccccoeelececs 3] 10].....4..... 1}..... 3| 17 2 

‘HIk Grove steseseeessesecenecesecsbecens cence] 1Gl.ccccloccccfecccclecesclecese| LG6/]..--. 

Fayette ...ccccsccsccccccccccccnenslecescfesens 12/.....[..... Gi....-].e02-| 1B]}..... 

GALLO’ ..cceccsecececeeceeececcceelecsee [esses] Qfecceeleceee]  Bfeeeee{ 2 21.0... | 

Kendall oo... ccc ccc ccc ccc cccnvecsleccclecces 3 ee 1 1j..... gil... 

Monticello ..cccceccceccccceccecceclececcfeccee|  Tlesccelecssc{ecece|ecsee] 4 a -- 

New Diggings .........cccccccsocslecees 5) 14].....]..... aa all... 

GHulISburg ....... ce cece cece ceccecelecces 25. eceeleeeee ) 6 sl... 

“WAYTE oo. cccc ccc c ccc c ces ceteseeeelecseefessesfeccce(ececefecsee, 18[.....[..6--[ 18M..... | 

‘Willow Springs ............secee. sscefne TO}... cf ec eee fees e elec 6 il... 

White Oak Springs verseeseeeecdeceee| u Mle... [eee Ale. cca fe eeee | eeeee 

Wit cccccccccccccccccccccscccsccelecccclesses[ecscclecccs(ecsee|  86]..... 1 of 

Total ...cccceccccsccsccccccce 1| 29 2 1 1 08 1{| 27 #84) 2 

oO
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TABLE 2. 

FS 

NEW ENGLAND STATES. | MIDDLE STATEs. 
a | CREE 

| 2 rz | <j 2 2 ' a i . & 

1860. 5 | & a |S]. | “ul ola] g 
Oo °o . j @ mn © os o{|Me2| o ° i > 5 a e <i | gi a Si | & 3 a x S q 4 7 Po ° i ~ B B q | » 
° ou; a o ° o @ © © ° 

OO; a] ala oi rel etl 2/ ata} Al e& aa IS Ea 
Argyle sccecessesseeeued 14 al) 10| 9) 2 ; | 109/.....{  71/.....] 180 

: Belmont .......0.......{ 6 2) 4, a) 4 at | a7; 4t 581.0... | 89 
Benton .................{ 3f Bf 9 4f...../.....f 2! agit 23] 45! tof... 57 

| Centre (Darlington)...| 42! 50} 10/ 47! 2 55 176|| 337| 24] g9l.....] 450 | 1 . Elk Grove 0.00... 7 2.1 2t....1 3f all el 9 59} 2] 135 
Fayette ...........0...- 9 61 5f 61 a] 23 48} 7 94[ 2] 451 
Gratiot ................{ 18] 18/.....) af a} 6| 34] wel 3] 70f.....| 295 
Kendall ............... 2 7 2 4}..... i 20| 80 31 67% 1} 157 

| Monticello ............[ Ql... e[eeeeeleseee{eces. u all 23; 2! B4l.....] 79 
New Diggings ......../..... | 3 4, 12 9 ull 38} 6 05|.....| 69 

Shulisburg ............4  4{ 22/ 21 4ai.....] a4 54il onf 8 501... «| 149 
Wayne ........ccee eee 8| 9} 38 27] 2 413 al 70| WW} 291.....f 110 
Willow Springs sesafesse 13]..... 1f..... 7 al 36 5} =. 30].....] TL 

White Oak Springs..| 2} 4! WW! j..... soe 18|| 28 ' 10....., 40 
Wiott veces] 44 10} 3] i...) 6 zl 84]... 18... 199 

Total ..........-4| 116 176) 92) 88 2i| 160 wat 12 a 846 512,161
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TaBLE 2.— Continued. : 

nr ee A 

SOUTHERN STATES. SOUTHWESTERN 

TO - a : ee , 

| 1860. a al @ ~ 4 “a é . 

Miz im | ol/a lela ale] a Balsa eye 

| Argyle ...cccceseceees Lpo cee fe ee efewee[eceeleeeeleeec[ecee! 8]... | Bi....|.---] 38 

) Belmont .............| 101 6, 1| 2} a) 77....{....] 20f.... 31 5/....) 1] 6 

Benton ..........----| BY Bieeee] 2] tO]... |eeee] Bf ee. ost ast. dees. 23 

Centre (Darlington)| 54} 2/....}....{ 2) 7] 1f.... 3; 2 | Ble...j..--] 5 

Elk Grove ..........{ Bl....[e.eefeee-] 5 Of... |e. | fee a Qi....|...-| 9 

Fayette ............-{ 10{ 2[....[....[ 3 Bl... - [eee 15].... 331I Jj....]....7 I 

Gratiot ..............{ 5} 8] f....] 2 8 L....f....fe.. 35 {| 3 1 4 

| Kendall .............| Uf....fe..ebee bee] 6f 0 1fee.. le 19] hop 4 

Monticello .........../  Ll....|...-) 2 4 Bt. Teee eS} 13|| sl... 3 

New Diggings....... fof Bl..eefeee-d 8 : 22|| 16 Q)... 18 

Shullsburg ..........{ 22 ff 18] 15, 3)....{ 1...) coll 84|....]....{ 34 | 

Wayne ......seeeeeee 4 Uecechccdece. Toone oo 5. iTII 3]....[....{ 3 | 

Willow Springs...... Bhpesdonfn io 1} Qi... 16l{ Zl....[....] 2 

White Oak Springs| 1} 3) 1|....] 5] 3 1 Io || id. 1 

Wiota beseeeteren 10 fo ; Shoal " u 0 il... 1 

Total soseseesf 8H) B16) A] 99) 71a] al a a he



600 Wisconsin Academy of Sctences, Arts, and Letters. , 

. TABLE 2.— Continued. 

pr 

NORTHWESTEEN STATES. MISCELLANEOUS. 

1860, s| 4 : : d : 
Sie} .| =| 2] | . |] 8 85 Bl el] . 

. a!14!Si8] 3] o] 4 ea oO}; oO] & 

Argyle coe 26 1} bf... 1001| 28 -ooJooeeeeen nner 

Belmont vccccceeceel 7 2t 8t dled 87 vl | en A 
Benton .........0e0eee| 50 6 leceecleeeeel 18 : fon ook | 

| Centre (Darlington)..| 59| 9| 5] =o 14}..... 107| 194}| sT6| weccelecces 1 1: 

Blk Grove aa| s| 4 25 7 fe mefenn 
Fayette .........0.000. 29 | 2 eo.-| 89] 148 || 296 nf oeefiees ve 

i Gratiot ceeseeeseeesesd 59| 18| 7| 6]..... 5T| u47l| 379 lf.... ecsclecseeleeees 

| Kendall ccecscsceeeese| 36/11 Be ; 62| xa gall| dhe! | 
Montioeg 39, 4i.....f tf... 28 ci) 15] --sefeseefeeeefeee 

| New oe 2} oo tl....}) Qt lg 34] 601| B)wceeleceee] 88 

| Shullsburg .........../ 90/ 18) 1 ; 1} 29] 455]] 966!}.....).... flee eee. 

Wayne ...........0...., 38} 16, 1) 3i.....| 97 0 no fo 

Willow Springs ...... 2a 14/..... tle. 4s| $5 | oo 

White Oak Springs.. x ' 1} 1 - 4 | 219... vecsclecscelecses, 

Wiota ............000.{ 50) 20/1) 6t.....] 76) 458i} 489tl.... feo. Lecce leeee. 

Total .eeeeesceee. a 8H 3 Ca aa) 2= nn = es 
a Be
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TABLE 2.— Continued. 

ee eee eee ener renee een en 

. BRITISH AMERICA. GREAT BRITAIN. 

1. | 

1860. z : 5 g | al. E 5 a | 

Sieul al&sl as} i} €] Ble] 2] 8] #| 4 

Sle | zie |e | Si) 8] 8] 4] 6] 2] Fle 

| Argyle .....0..05- tp doce tall go) 59.) “ i 164 

Belmont ......... see ee , a a fo 2| 54) 128 

Benton .......000: 25|...c.[eceeeleeee. 1 26| 481} 352] Blase a 869 | 

Centre (Darl’ton) 4 1| 2|...6. 2 sg 115; 215}.....|....., 21 1| 342 

Elk Grove .......| 17/ Ij.....J..e--| 2] 201} 264) 160] 8) 4 i 2) 444 

Fayette on Gl) cc cc lececelececelecees 6 78) TE. cw enlaneee 1 3) 158 

Gratiot ccccececee| UOlecccclecceclecescfeceee| 20H] 47} OB].....[eeeee[ Teneo] MT 

Kendall .escess---| penser 1] 58} 236]...../.....{ 2) 15] sit 

Monticello ......{ 4| Ucceclecees{eeee. 48| 52] QAlceeleeeee]  Uleeeeef 77 

New Diseoas I eccecleccsclecees[eeee: 7| 369| 399].....|..... Bl..eee| TIS 

Shullsburg ....... ane te... 37 418] 5O5{..... [eee 16l...-. 939 

Wayne Se Ves... cevecleceecleaees x 7 Ql cecclececs bessafesee 9 

Willow springs. am Benonfoe 5 84 cr 2) 1| 251 | 

White Oak Spr.| 6 tho ccecbecceeleesest al| 113} 49}.....].....]  8].....| 165 

Total nv] 28] 4] 83] |) ey.am.a| a) 4 ee
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TaBie 2.— Continued. 

REsT oF EvRopPE. MISCEL- 

| g| 3 

e] £) 2] a} 2/4] 3] d] 4] g ia) 3 Ale|e| 2) a! 2] 8] Sl) élsl s} ei 8 
Argyle sree fin 207} =1f 2] atoll.....|...../..00. 
Belmont .........| 4| teed dees. 2} 144 2! 43) Bsélle..d.....t 

| Benton .......... 1| Ble... tpn 23] 78| 108]} 1) 1I..... 
| Centre aso H.....[  A....f 8} 5] 15] 87] 62 1| ; 1 

\ Elk Grove ......[.....[.....[eeees eccdesee. ween 1; 10} 95) 106 cecccleseee 5 
| Fayette ees 1j..... vecscdeee. 1; 21) 18 41 4O}}..... fe edocs 

Gratiot ........... veeeeleeeseleseeeleseeeleeecs 1} 19 3 2{ -Q5]].... eb... fee | 
Kendall ..........]..... 1| 1.....f ot} 4f.....] 8] sel ozall....t.ee he. 

| Monticello .......[..... eesaecees veseelecces[ecsecfecees|  4fecceed  4[[occccheccccleeeee 
: New Diging Uocecclccedccedecczdc.. 2 ‘ 17|[.....]..... 1 

Shullsburg ......) 1) a5. deeed ata tol ge 1] ceefeeef 1 
wayne 28 ps 30||oeclecceed cece. 

Willow Springs Jvefessebccedieenfeen 5 2 4, 17 8p fen 

| . White Oak Spr..[.....[e...cfeee eles cf eee feceee[eceeelecees 4| Alec ccclecceclecee. 

| Wiota beceeeeeneosce odo 2 2s)... 2 290||.-osaleeeeafeeee 
Totals veo 6 8 a 3 4 2 uy 105 “#9 123 3 ag 
a
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TABLE 3. 

{NEw ENGLAND. MIDDLE STATES. 

43 ; 3/3 -| 8 
1870. 5B a .| 2] 8 “a |s| 8] ¢ 

3 a.| gia] 4 oS] eT al] g ° . : oO . D4 @O b> . 
oO oO fy © ° ® 3 — . > m e —{ 
q qt —| €/| 3 RD 3S a e @ 
s/ 3| sa} 51 3] s/ si 5] S| ge} 3] 3 
O1ala|a >) ml al & Z2ialayjaAal «a 

: Argyle ...........00008.] 2 sl... 4|.....1 2] 221) 68[ 2{ 56].....] 126 

Belmont ...............)ecee. Bh eeeee 4). .... 44 21 42 1j 53}.....} 96 

Benton ........cceeeeee Bf Ol... [eae eefe eee 5| 10 8} 3{ 15].....] 26 

Blanchard .............{ 21...... 1] 4/.....) a} 8 9} =5{ 13].....] 27 

Darlington Village ...} 11 Teecee] AT. 0... 7; Tai} 250). Ll 6 “| 316 

Darlington town ..... 4; 10 3} 15]..... 6} 38 73 lj 57j.....| 125 

Elk Grove ............- 3| 11 8] sG.....f 8} teif,  28f 10} S26} StS 

Fayette ......s..eeeeeee{ 10) 8) APL ait ame... | a7) a) 165 

Gratiot ................1 Of 2) 4f ahow.d) 6 ul 193].....] 155].....] 348 

Kendall ................{ 10/.....f 2{ ah....f 4 16i| 20, 3l ‘4g ala 

Monticello ............. 2 1]....-] Al,e... fee il 13}.....[  38]....., 51 

New Diggings ........].....]..00- 6| 5].....| 14 or 30 3) 13].....] 46 | 

Seymour ............... 1[..... “| Ql. eee. 1 al 25 1 4i.....1 30 

Shullsburg ............. 6 1 5 Bere 19 aa 49| 13] 26).....] 88 

Wayne sessereseeeol : 42 ol 1lj..... 4| al A 9} 78].....] 181 

White Oak Springs..| 2 1 1| lf..... 3 ‘| 18 1 of... 28 

Willow SPS on 3]..... 1].....]..... 1 5 457.....[ 33].....] 78 

Wiota ...........000006- Bf) SF Ate a 96, 6] 87/.....{ 189 

Total hooessseee| 86} 86| 361 I3il.....! 87 426(11,103] 69 “887/ —_-512,054 | 

12
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TaBLE 3.— Continued. 
TY 

- SOUTHERN STATES. | SOUTHWESTERN STATES. 

Vallala Velela 

, Argyle ........... Bl ecccclecseslevcoc{eccee 2 1 él| tleececfecee. na] 1 

| Belmont .........| 14, 2| 2) 4].....[ 3] 6 sl 9 tleeeecleceed 10 

, Benton ........202|  4feeeeefeceeel  Q]eeeeef 8] ul 10) if dj.....} 12 

- Blanchard .......|...+. ‘Il..... Ble cecelecseelecces ‘ LJ... ..feceeeleceee 1 

Darlington Vil... Sh oeeofoe 2|.....] 1] 36 a1|| i 2j.....} 10 

Darlington town Ll... feeeee 1j..... 2} 20) = 2a4ll Qleeeee 1 1 4 

Elk Grove ....... Ql..eccleeee| LOl.....]...-- 4 16lloccccleccectecees|ccece|ecee. 

Fayette .......... 3 1j..... 4|.....| 17 7 a en wecesleceee 

‘| Gratiot ...........| 1) 41 2 2 dd 3} 2 23\| 2} Q.....feeeeef 4 

Kendall ..........|  * Qecceefeeeee[eeeeelooees 1 2 5I| QZ] ow seclececclecees Z 

| Monticello .....c[ccccfecce|  Ufeeceefeeeee} 21 all cece[eeeeeleseeefeceee|oeees 

New Diggings .. Al..... 1 5 1 2 6 19|| Ble ceeeleseeslerees 3 

Seymour ......... Zl ececclecccclececclececs 1]..... | Ql. ease Ql eeees 4 

Shullsburg ...... a tees. 10] 1 6; 16 “ASI A9|eees[eceeefeeee 19 

Wayne ceeeegeeees Tocco I... 6 7 a or ok 3 

White Oak Spr..| 1) ij....-[  1f..-f 2) 1 BI B)eesee[oseeelesees 2 

Willow springs. ponsfo fon ho... 1 3iI foc 1 

Wiota occcseseee.| | 5\..-. 1} 13) 10 38|| eye 5 

otal...) 8] a5] 5) 60] 4| 6s] aaa] aa] tol aaa
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TaBLE 3.— Continued. | 

a ee REARS ETERS 

NORTHWESTERN STATES, WESTERN STATES, eames 

1870. | g|$ a] |g £ ie . 

HIST ES BIS! So He el Sle] S181 2 leoeals 
FIRIEIRIRIPL ES |Rl# ll 8] & RP 

Argyle .. os 26, 11) 3] 3....| 38) 811; 2 Beef 4] 515||.-.-- - . 

/ Belmont............| 58! 5/ 17] 1) a} 61; 148 - vesclecesfececlecselecee{[ 600/000. [ceec] ee | 
Benton............4. 20 44 2 3) 5 44 Ql... [ocee[eeeefeeee] Zi] O4dl}....]....].. | 

Blanchard..........} 9} 2/....] 61... | 6) 0 a3llwtow heft ll gogtl.. |b. 
Darlington, village| 63} 10) 7 73| 162 voce [eceelecesfoeee [eens] eces TBO]... } ceed en 

Darlington, town ..| 25) 2 2! 21....] 37 6) a BIGl|....[.0. |. ; 

Elk Grove........... 14/1) 2 i] 22] 41 2 P) A ee | | 
Fayette .............| 81] 7) 2) 2)....] 64) 106/1....]..0.4.0..4.... 2} 2 583ii....) 11 

Gratiot........... .., 134) 15] 2) 6)... 90) 2a7t tf abpee} oa] eog}] oal....t a 
Kendall.............{ 3) 4) a}..f} atl ell tlhe bob. ll peel]. / re. 
Monticello.... .....} 37) 3)....{ 9}....] 22 TA]... }.eee]eeeefeeee] 1] 1 231|;.... a 

New Diggings......} 49} 5) 5] 4}...f 4] oe7ll...c foc. cfecccleceefeceell  opall...-/....b.. : 
Seymour. ...........{ 4)  2)....] 2.2.0... 7 ili ceeeleccelecec| eee a 174/|....]....].. 

Shullsburg..........| 73) 4) 10! 5) af 39} 140i} 13l....]... cp... foe. 18 1,487};....]....].. 

Wayne..............| 65] 14) 2 + 90 i: vece[eccefeeee[eces | 479||....) 1} 1 

White Oak Springs! 45) 4 1}... o64 Bolle... Tj... |e... | ees | Vii 286)}....]....].. 

Willow Springs.....; 20! 7) 6) 4 | 31 68 Bi cee l ieee [eceeteces 3 612'|....] 4, 4 

Wiota...............{ 68) 17) 2) a4] a) eo} neg] oa). f]B. : T92||... jo... [.. 
Totals esos 78 i al oe ve a a) a) af aan [Fata 
SS SS SS
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| TaBLE 3.— Continued. 
nn 

BRITISH AMERICA. GREAT BRITAIN. SS a 
1870. 3| 2 s| 3 i e| 

di jl if iH : 

3149) 8s| 5] o| dll | €] 3] 3] oo) Zid 
S(Se) 20) ea 5) £1 Bi sl] 8] 21 3] 8] s 
Ojma [a lz] azlal a] &] a] &] | o| & 

Argyle .....0..0e0- {psfonspoend ill zs! 26 ttheecebccedeece.d 121 

: Belmont ..........| 8 Hoos feeeefnne | 100; 73] 4 19|eccce[eceeel 256 
a Benton ........604 6l..ccclecsec{eceeslesee. 16|} 319} 270 15|.ccccleceecleseest 604 

Blanchard Seo ee] 6| 42 L).....[eceeefeeee-| 49 

Darlington Vil...| 34/.....{-.-.-] | Uj....-| 35] 188] 125, 6) 4... [.....] 278 
ming en | 46| 134 ae 188 

| Blk Grove secccce| Glececcteceeel Blessed fl avol 129! a7/oal....[..-f sts 
Fayette seseeren A orefernefoeefeen all -71} 83 ok: 155 
Gratiot ......0.00[ Qfeeeeefeceee| 3l. ee. wit 35] 139 itecedecceel 1} 239 

; Kendall eceeseeeel Slee clccecleecesfeeseet 3|| | o14 ; Bf aooofeee 295 
| Monticello .......1 12) ecleccecleceecdeceest 12{| 4 28 2) Teeeeefeeees 82 

New Diggings....| tleccecleccccleececdeceed al 261| 287 dod. 652 

Seymour .........| ee ee | 58) 71 al Bocefeeed 133 
Shullsburg eceeal ol. ..4 Uocceclececel 23i| 365| 431| 3| 1 esc cleceeel 808 
Wagne waa at aol ak 
Willow Springs..| 12} ccleccccleccecdeseest wil 114 155| ol to ecedec O72 
Wiota sessesesel Bh seeleesafenecoeeed a oy 0 3 al ale. 1683 
White Oak Spr] _Sfesseefoseelererfene _ Sit 90} a these leeeeeseed 18 

Total . sod 169 1 1 v 2 180112, 19012, 368) 110 102 7 14,718 |
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TABLE 3.— Continued. | 

rn 
REsT OF EUROPE. MISCELLANEOUS. 

aE LI 1870. a | [8 fatal. S| | 

_ | Helge 8/2/22 13/42 [5 

Argyle lteter eet tL Leon! i}... 02tt sfc cfectecchesltee. 

Belmont nent of a 3) 4{ 133 tafolobcbelelh 

| Benton secccccsscsecesseee{ 9 mn hae g| 23] 44if 1 pf ail... 
Blanchard sesvssseetettafeeeosefseferdeeleer 128 10|.... 133 [[...[.. ete feoe]ons fees 

Darlington Village OEE a ‘ OG} AT] ede eel cele w nfo oe tfees 

Darlington town vecccecteced thee cleccbeecteoet 20| 2]....[ 23 volecefeeedeeefees eee 

Payette voesessesseeeereefeefeefeeferfoehee $8 H.. 5|{... Ql o..leee 2||--. 

Gratiot sereeeseeerseseceeehen| oosfaanl 3 | 55 a 20 mo vecfece ae 

Kendall ....c.ccccscceseeesfece| Tjecef Decefeee feces] 15 53/70 ohepe bebe 

Monticello cecutteccusevssfecsfecsfecelece| ah ..| 3| 1! 16 gall eteetecclesefes. - 

New Diggings coceeceeeefees| Uehebebebe bed 20 applet 1 

Semmttt envneneefebofebelel af al af af aehelclalefadp. 
Shullsburg . hocreeeeeleed et. s..-| J i 59| sof 2! 19 2 3 

Wayne seoreeereceeeeseseteecabeee oper 30) " sf laf - 

Willow Springs ceevseeefee Boye] aa 3| 85 | 7 Bf babe been 

Wiota .....ssceceeeeeeeeeeefeeefeeefeee fee] 1. 29 als... mayen 

White Oak Springs | Uecclecchecbecececeel 6| 4| all hod. 

Total lester 7 a a 7 ai “awa a) 907 iI al a a a 7
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‘ 

TaBLE 4.— Population of Lafayette County. 

eres ere een eet neeeeeneneneeseS 

1850. 1860. 1870. 

Na- | For- Na- | For- Na- | For- 
Towns. tive | eign | Total. || tive | eign | Total. || tive | eign | Total. 

born.|born. born. |born. born. | born. 

Argyle..............60.| 305] 116 421 884! 1,088 755 424) 1,179 

. Belmont.............05 278 47 325 566; 166) 733 891 412} 1,303 

Benton.................| 870} 1,353} 2,223 1,088 1,004, 2,092); 1,052 666) 1,718 | 

Blanchard ..........0.| ccc cel eceece| cece cece |[ececcec| cece se fececcees 271 182 453 

Centre.................| 472} 129 601)} 1,473) 464; 1,988/|........].......].....08 

| Darlington} © ee ere = eeeeceefee. celere sees 1,366 350; 1,721 

| TOWN ...|.... ce lee e eee lec ee rece [fee ee cee leccece| eee cees 833 210} = 1,048 

Elk Grove.............} 361] 262 623; 740i 3570) «1,315 899 478) 1,377 

| — Fayette..........00.22./ 644] 108] 752!) 788 24 985|, 913; 2761 1,189 
Gratiot................| 898] 121 519 ‘| 182; 1,006}; 1,349 367; 1,716 

| | Kendall................| 260 73 333 745; 383; 1,128 758 373} = 1,131 

- Monticello ............f 127 71 198 327} 129 456 364 118 480 

New Diggings......... | 751; 990) 1,741 8911 800) 1,692 1,112 677; 1,791 

SOYMOUL 2.0... cee eee leew eee l eee ce fence cane fl cece ccalesecce|sseseees 228 190 118 

Shullsburg.... Le wees} 878{ 795] 1,673)! 1,418! 1,073; 2,492)} 1,751 947| 2,701 

Wayne..............6- 309 25 334 | a1t| * 673 930 126} 1,056 

Willow Springs.......{ 424; 191 615 552) 284 836 173 345! 1,124 

. White Oak Springs...| 290) 163 453 343 my 519 386 154 540 

Wiota............0....-| 540] 188 723 847/ 415} =1,262)} 1,222 474) 1,696 

Total... ........| 6,907 4,627] 11,534 41,926) 6,200] 18, 225 15,859] 6,772! 22, 635 
Ee 

Note.—The above table was compiled from copies of the original returns in the office 
of the Secretary of State. The total for 1850 is increased by 9 for whom no birthplace 
is recorded, and the total for 1870 is increased by four from the same source.
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TaRLE 5.— Areas, and population per square mile. 

ee 

AREA IN SQUARE MILES. POPULATION PER SQUARE 

La Fayerre County. {|__| | — 

1850. 1860. 1870. 1850. 1860. 1870. 

| | |] |] | — 

Argyle.... ccc. cece cece ceee cece 54 54 36 7 30 32 

Belmont ..... 2.20 see ceee cone 36 36 42 9 20 31 

Benton... ......seeeee ene _ 27.4 27.4 27.4 81 16 4#«)~«62 

Darlington ......-.0e sees cess 74 74 76 8 26 49 

Elk Grove.scesessseeseeeeeeee| Bd sh 36 || a] 38 

Payette 2. .... cee cece cece ces 3D 30 35 21 29 34 

Gratiot 2.0... ... eee eee er ceee 63 54 D4 9 18 ol 

Kondall.. ........ 002 eee eeee 54 54 48 6 20 23 

Monticello........024 eeseeee} 10 19 19 | 19 24 24 

Now Diggings ......--.-++++-| 26.6 26.6 23.6 65 63 68 | 

Shullsburg........sesceeecees 36 36 36 47 69 13 

Wayne 2... ccc cece cece cece res 36 36 33 9 18 29 

White Oak Springs..........| 16 16 16 28 32 23 

Willow Springs..........+++- 48 43 | 48 | 12 17 23 

| Wiota.ccccccsccccceceeeeeeeee| 60 60 60 } 12 19 28 

Blanchard ...ccecscccceeecee{cececereee[eceeseeeee{ 18 |[icceecceefeceeeeref 2B . 

SeyMOur . .... cee cece eee e eee lene cece ee |eeeecece es 36 | eee ceenee essen 11 

———————— 

Nots.— The above table was compiled from the Plat Book for 1895, office of Secretary 

of State, and from maps in State Historical Library. .



| MEMORIAL ADDRESSES. 

| EDWARD ORTON. | 

The many American geologists who since the death of Pro- | 
fessor Edward Orton have paid tribute to his memory! lay 
much stress upon the beauty of his character. Wherever he was 

: known, he was a valued friend, and from all his lovable 
nature and sterling worth called forth an affection but rarely 
seen between man and man. In the State of Ohio, where most 
of his life work was done and throughout which he traveled in 
pursuit of his investigations, he appears to have been looked — 

| upen as a great and good man whom it was an honor and a priv- 
ilege to weleome and assist. Yet this lovable personality offers a 

| striking instance of a man persecuted because the expansion of 
his intellect and the widening of his horizon of knowledge 
brought changes in his religious belief. Sensitive man that he 
was, these persecutions caused him much mental suffering. 

1iMemoir of Edward Orton, by G. K. Gilbert, Bull. Geol. Soc. Am. . Vol. 11 (1900), pp. 542-550. (Includes a bibliography of Professor Or- . ton’s scientific writings. ) | 
Edward Orton, by J. J. Stevenson. Jour. Geol. Vol. 8 (1900), pp. 

205-213. 
Hdward Orton, by I. C. White. Am Geologist. Vol. 25 (1900), pp. 

197-210. (Contains a bibliography compiled by Lucy Allen, Ohio State 
University Library.) 
Edward Orton, Educator, by T. C. Mendenhall. Science, N. S. Vol. 

11 (1900), pp. 1-6. 
Edward Orton, Geologist, by G. K. Gilbert. Ibid., pp. 6-11. (Not the 

article published in Bull. Geol. Soc. Am.) 
The above articles have been freely used in compiling this article. 
NotEe.—The Historical Collections of Ohio (Centennial Edition, 1899. 

Vol. 2, p. 59), contains a sketch of Dr. Orton’s life which according to 
' Gilbert is, though anonymous, clearly autobiographic.
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Memorial Address—Edward Orton. 611 

So dominant is the note of praise for Edward Orton the man, => 

that one unfamiliar with Edward Orton the geologist and edu- 
cator might think that it is only as the man that his name will 
be remembered. Yet surely a man who was chosen President of 

the American Association for the Advancement of Science, 

President of the Geological Society of America, President of a | 

large State University, and for many years State Geologist of 

Ohio, must have some claim to recognition as a scientist and 

educator. | 

Edward Orton was born at Deposit, Delaware County, New © 

York, March 9, 1829. His father, who was a Presbyterian cler- 

gyman, soon after removed to Ripley, New York, an agricul- 

tural community. Prepared for college by his father, at the 

age of fifteen he entered the sophomore class of Hamilton Col- 

lege, and graduated in 1848. After a year of teaching at Erie, 

Pa., he entered Lane Theological Seminary (Presbyterian) to 

prepare for the ministry, but his eyesight failing he gave up 

study at the end of a year and took a position as clerk on a | 

coasting vessel. In 1851 he was Instructor in Natural Sciences 

| and German in the Delaware Literary Institute of Franklin, 

New York. The following year he spent at Harvard University 

in study of chemistry and botany, returning to Franklin for _ 

another year of teaching. He then resumed his preparation for 

the ministry, this time at Andover Theological Seminary. - 

Licensed to preach in 1845 he shortly thereafter was ordained 

as pastor of the Presbyterian church of Downsville, Delaware 

County, New York. | 

Yet with his course of study there had arisen doubts respect- 

ing matters of belief which warred against the doctrines instilled | 

in his early life. In 1856 he resigned his pastorate to become 

professor of Natural Sciences in the New York State Normal 

School at Albany. Here, though not compelled to do so, he 

avowed his change of belief from that of the Presbyterian | 

church to essentially Unitarian doctrines. In the fifties, before 

the days of evolution, the church was controlled by narrow and 
illiberal ideas, and most educational institutions were dominated 

by the church. This avowal of Dr. Orton’s, therefore, was 

regarded as so serious a matter as to lose him the position which 

he held. The succeeding six years were spent in an obscure |
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academy, but in 1865 he was called to Antioch College, Ohio, 

by the acting president, who had learned to know and respect 

him. Dr. Orton felt that here at last was his opportunity, and 

he said, “The prison doors are at last opened for me.” Driven 

from his own state by danger of persecution he felt that here 

his search for truth would be untrammeled. While at Antioch 

he was appointed assistant to Dr. Newbury, then State Geolo- 

gist of Ohio, in which capacity he won such golden opinions that 

when, under the Morrill Act of 1862, the new State Agricultural 
and Mechanical College was founded, he was chosen for its Pres- 

| ident. The difficulties of this position may be better imagined 

than described. Ohio, always foremost among the states in the 

number of its strongly denominational colleges, naturally 

regarded the new institution as an interloper, but Professor Or- 

—ton’s tact was only equalled by the necessity for it, and notwith- 

| standing the unpromising conditions, he was able to make of the 

Agricultural and Mechanical College the State University of 

Ohio as it is today. Prof. I. C. White says of this work: 

“The unceasing toil of eight years which Dr. Orton had given to its 

interests had not only allayed all opposition but built up for it a host 

ef friends in every portion of the state, so establishing it in the hearts 

ef the people that its continued growth and influence have been phe- — 

nomenal. The Ohio State University is so largely the creation of Dr. 

Orton’s personal efforts that he needs no other monument to perpetuate 

his name and fame, not only as a great teacher, but also as a consum- 

mate organizer, director, and promoter of educational forces.1! 

President T. C. Mendenhall, who was associated with Dr. 

Orton for a period of thirty years, says of him: 

“He believed that the character of an educational institution should 

be judged by the quality of its work rather than by the number of 

students enrolled in the annual catalogue, a principle which everybody 

| admits and nearly everybody ignores. To stand up for it and do it, 

especially during the early struggling years of a college, demands a 

eourage that few possess. That Dr. Orton did this, even under the 

most trying conditions, I set down as, on the whole, the most notable 

characteristic of his career as president. For I am thoroughly con- 

vineed that if he had chosen to do otherwise, if the doors had been 

opened wide, at both ends of the curriculum, the institution would 

have long since sunk into a deserved oblivion.2 

1]. ¢. p. 200. 
2l1e. pp. 3-4. |
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Professor Orton’s scientific work was very largely done in the 

state of Ohio in the capacity of assistant to Professor Newbury 

in 1869, as above described, and later as State Geologist, his 

activity as an officer of the state extending over a term of thirty 

years. The results are largely contained in the voluminous 

reports of the Ohio Geological Survey. Devoting himself largely 

to the problems of stratigraphy of the sedimentary formations 

and the superincumbent drift mantle, and to the economic 

resources of the state in coal, gas and oil, there is little that is 

spectacular or striking in his views, but the every-day problems - 

which he studied were so thoroughly examined that his conclu- 

sions stand unchallenged. In his later years perhaps the best : 

| known specialist on natural gas in its relations to coal and oil in 

subterranean reservoirs, he is most widely known from the sim- 

ple and adequate theory which he propounded to explain them. 

Of his geological work, Mr. G. K. Gilbert says: 

‘Ag an investigator he generalized freely and did not shrink from 

the propounding of theories, but all his theories were so broadly founded 

upon, and so faithfully verified by, the phenomena of observation that 

they came to the world as demonstrations which could not be gainsaid.”’ 

Professor J. J. Stevenson says of him: 

‘©The debt of geology to Edward Orton is very great, far greater than 

‘we are apt to think, for, in his writings he effaced bhimseif and often - 

gave credit to others for what was rightfully his own.” 

“We can lay a double tribute upon his grave, one to the man whom 

-we loved and one to the geologist who solved so many perplexing prob- 

_lems.”’ 

Professor Orton died in 1899 after nine years of partial inca- 

pacity for work caused by a paralytic stroke. Only a short time 

before his death, however, he delivered an address as president 

of the American Association for the Advancement of Science. 

‘The Wisconsin Academy of Science, Arts, and Letters, in elect- 

ing him to corresponding membership, chose a man whom all 

recognize as a worthy representative of American science, and 

who has been as widely known and loved as it is the privilege of 

a man of science to be. 
~Wiiiram H. Hosss.
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| JOHN EUGENE DAVIES. | 

John Eugene Davies was born at Clarkstown, N. Y., on the 

23d of April, 1839. Two years later his parents moved to the 

city of New York, where he was sent to the public schools until © 

twelve years of age, when he was admitted on examination to 

the Free Academy, now known as the University of the City of 

_ New York. In 1855 he came with his parents to Wisconsin, 

where he continued his studies as best he could, while teaching 

in the winters and doing farm work in the summers. He 

entered the sophomore class of Lawrence University, at Apple- 

ton, Wis., in 1859, and graduated from that institution three 

years later, with honors, by reason of special attainments in 

) pure and applied mathematics. 

After receiving his baccalaureate degree, he entered at once, 

through the solicitation of a physician friend, upon the study of | 

medicine, yielding the more readily as he knew such a course 

| would keep him somewhat in touch with the sciences, for which 

he was already acquiring a taste. But his studies were soon 

: interrupted. The news of the battle of Pittsburg Landing, and 

of President Lincoln’s call for 300,000 more,” was too much 

for him to withstand, and hq enlisted as a private in the 21st 

regiment, W. V. I. 

| His record as a soldier was varied, interesting, and highly 

creditable. He marched with his regiment, first to Covington, 

Kentucky, and afterward to Louisville, during General Brage’s 

approach from Chattanooga. At both places he served in the 

trenches and performed such other duties as fell to the lot of a 

private soldier. After General Bragg’s retreat, he was, without 

solicitation, put on detail duty by Major-General Buell in one 

of the hospitals of Louisville. He was afterwards appointed 

Sergeant-Major of his regiment, and took part in the battles of 

Chickamauga and Mission Ridge. He served six months on 

picket duty on the top of Lookout Mountain, Tennessee; was 

with his regiment in all its fighting on the march to Atlanta, 

Georgia, and around that city, and on its backward march to 

Chattanooga, and he afterwards saw Atlanta burned. He was
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recommended for promotion at this time, but his commission as 

first lieutenant did not reach him until after the battle of Ben- 

tonville, and the army had entered Goldsboro, North Carolina. 

| He finally accompanied Sherman on his famous “march to the 

sea,” and returned home with his regiment by way of Richmond | 

and Washington, having served three years without a day’s 

furlough. | 

His war record was without a blemish. Entering the ranks 

as a private and from pure love of country, he served, it is true, 

| in comparatively humble positions, but always with the highest 

courage and fidelity. : 

| As soon as he was mustered out of service, he resumed his 

| studies at the Chicago Medical College, and received the degree 

of Doctor of Medicine in the spring of 1868. He continued his 

attendance, however, at clinical lectures in Cook county hospital, 

and at Mercy hospital, until the end of August, 1868, when he 

came to Madison to enter upon his duties as professor of natural 

history and chemistry in the University of Wisconsin, to which | 

chair he had been elected by the Board of Regents at their mid- 

summer meeting. He had already occupied a professorship in _ | 

| the Chicago Medical College for a year, giving lectures on 
organic and inorganic chemistry and toxicology. In connection 

- with the regular work of his professorship, Dr. Davies taught 

the subject of astronomy also in the University, and in 1874 the _ | 

title of his chair was changed to that of astronomy and physics. 

In 1878 his chair was made to include physics only, and in 1891 

it was changed to that of electricity and magnetism and mathe | 

matical physics, which chair he continued to hold at the time ) 7 

of his death. | 

Dr. Davies was a charter member of the Wisconsin Academy 

of Sciences, Arts, and Letters, was for many years its general 

secretary, and was always one of the Academy’s most sincere 

and devoted friends, sharing liberally in its best contributions , 

to the cause of science. He was also an active and efficient 

co-laborer upon the United States coast survey, contributing 

many manuscript volumes to its records, and performing special 

and very valuable service in the triangulation, and on the gen- 

eral geodetic survey of Wisconsin. It was through his inter-
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| cession that the department of the coast survey prevailed upon 
the Board of Regents to establish a magnetic observatory upon 
the grounds of the University, which for some years was used | 
very efficiently under the Professor’s general supervision. 

He was married in March, 1866, to Miss Anna Burt, of Chi- — 
cago. One child was born as the fruit of this marriage, but 

, died in infancy. He was married again, March 31st, 1891, to 
Miss Olive M. Thayer, of Madison, who also bore him one child, | 
a son, of whom he was very fond and who, with the widow, still 
survives. | 

Dr. Davies was a devotee of science and a thorough mathe 
| matician. He loved especially the natural sciences, and seemed 

to revel in the very mathematical calculations their investiga- 
tion involved. Few men have been more fully imbued with the 
true scientific spirit. He was also a scholarly man, and one who 
read much and read widely. His contributions not only show _ 
careful though upon the subjects they discuss, but they also 
show a broad range of scientific inquiry. He was a modest man 
— seemed almost diffident at times—but his modesty was such 
as usually graces the genuine scholar and investigator. When 
antagonized upon questions which he had thoroughly studied, 
and in regard to which he felt reasonably sure of his ground, he 
was always resolute and self-reliant. 

As an instructor of college classes, he was subjected, as most 
instructors are, to some criticism; but no one, so far as I know, 
ever made complaint as to his grasp of the subject he was called 
upon to teach; as to his zeal and enthusiasm in his efforts to 
impart instruction, or as to his sympathetic nature, and earnest 
desire to render the best possible service to those under his 
charge. The criticisms sometimes made were half complimen- 
tary. It has been urged that his very familiarity with the sub- 
jects he usually had under consideration made it difficult for 
him to appreciate the limitations of his pupils, and that his 
eagerness to grapple at once with the most difficult questions 
connected with the matter in hand, and his intense enthusiasm 
in their handling, tended to carry his instruction over the heads 
of the average of his pupils. But it is more than doubtful 
whether any who entered his classes with suitable preparation
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and with an earnest determination to do thorough work, ever 

failed to profit by his instruction or had any personal ground 

for complaint. | | 

Dr. Davies was a man of kindly nature, of deep sincerity, 

and of warm and generous impulses. He was domestic in his 

life and habits, as gentle as a child, and as true as steel to the 

demands of honor and the claims of friendship. Coming to the 

University in his early manhood, he gave his maturer life— 

his very best years—to.its service. By that service he has won 

the lasting gratitude of every true friend of the University; 

and for his priceless qualities of heart and soul, his memory will 

always be warmly cherished by his neighbors and his colleagues, 

and especially by those who knew him longest and knew him 

best. 
J. B. PARKINSON. . 

WILLARD HARRIS CHANDLER. | 

Willard H. Chandler was born in Brattleboro, Vermont, Nov. 

18, 1830. He made the most of the educational advantages 

offered by his home school, until his fifteenth year, when he 

entered the office of the Vermont Phoenix, a weekly newspaper, 

where he remained, with the exception of a short period, until | 

he came to Wisconsin in 1854. He first settled in Delavan, 

Walworth county. One year later he moved to Windsor, a few 

miles east of Madison, bought a piece of prairie land, and com- 

menced to work out a farm. This farm he sold in 1868 and 

moved to Sun Prairie village, where he resided for twenty years. | 

For the greater part of this time he was in the employ of the 

state, in some capacity or other. His liking for a farm home 

was so strong, however, that he purchased a fine tract of land 

near Sun Prairie village, which he improved and on which he 

resided at the time of his death, March, 1901. 

His farm life was prosperous and characterized by the same 

energy, judgment and earnestness evinced by him in every 

undertaking.
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His career as a servant of the state was most remarkable, — 

especially when it is remembered that his school-days prac- 

tically closed when he was fifteen years of age. But he was 

always a student, and his nine years of experience in every 
phase of work to be found in a newspaper office did much to 
make amends for the loss of school-room instruction in those 
early days. He was a thinker, and at all times honest and inde 
pendent in his thinking. He was perhaps slow in reaching 
conclusions, but a conclusion once reached became a conviction 

| to be lived up to. It may seem singular that one who had made 
no special preparation for educational work should have had so 
large a part in building up a great and connected public school 
system, and in directing the trend of educational work in a | 

| great state. Yet this is the case. 
| | In 1856 he taught in an ungraded school near his home in 

! Windsor; later he was made town superintendent of schools. 
| When this system was abolished by legislative enactment, he was 

a eiected to the office of county superintendent, a position which 
| he held for four years. He was most efficient in the discharge 

| of the duties imposed by these positions, and his work attracted 
most favorable notice. In 1861 he was elected to represent his 

| district in the Assembly. He at once became a recognized leader | 
| on his side of the House. He proposed and was able to secure 

| much helpful legislation along educational lines, during the two 
years he represented his district. In 1863 he was elected to the 
State Senate, and was a member of that body for four years. 
Part of this time he was president pro tem., and his experience 
and acknowledged ability enabled him to secure very important 
legislation relating to the organization of our state normal 
schools, the first of which was opened at Platteville, in 1866. 
In 1871 he was made a member of the Board of Regents of Nor- 
mal Schools, a position which he held continuously until 1899. 
For nine years of this time, from 1881 to 1890, he also held 
the position of Assistant State Superintendent of Public In- 
struction, and in this capacity he was instrumental in securing 
helpful legislation for the common schools, as well as the inau- 
guration of needed reforms. The labor of organizing and out- 
lining the work to be carried on by the teachers’ institutes fell
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largely under his direction, and through this work he was 

largely instrumental in bringing the normal school and common 

school work into close and vital connection. On his resignation | 

of the secretaryship of the Board of Regents in 1892, the fol- 
lowing resolution was unanimously adopted by the board: 

“Whereas, W H. Chandler, for many years a member and secretary 

of this board, has just retired therefrom, and tenders his resignation 

of the secretaryship, | 

“Resolved, That in accepting such resignation, it is the sense of the 

board that as such member and secretary the service of Mr. Chandler 

to the normal schools of this state, in their establishment, extension 

and maintenance, and in the improvement and supervision of the in- 

struction given, and in his efforts which have materially contributed 

to make these schools efficient and prosperous to a degree which will 

: bear favorable comparison with like schools elsewhere, as well as in 

moulding and directing the institute work of the state for many years, 

has been of inestimable value to this board and to the public school sys- 

tem of Wisconsin, and that such services merit and should receive the 

cordial recognition and grateful acknowledgement of the board and the 

friends of public education throughout the state.” 

As a speaker, Mr. Chandler was clear and forceful. His 

familiarity with the details of school management and instruc- 

tion, his clear knowledge of the body of the law relating to 

schools, as well as his earnest and sympathetic nature, enabled 

him to secure and hold the confidence and esteem. of all with 

| whom he came in contact in the educational field. He possessed | 

a judicial temperament, and though perhaps not brilliant in the 

general acceptance of the term, he was always dignified, logical, 

and fair in the exposition of any topic which he discussed,— 

and never failed to secure attention. He was also a man of 

genial qualities and large benevolence. He was always ready 

to aid young men and women in securing education. It is safe 

to say that no worthy person with a meritorious purpose in view 

ever applied to Mr. Chandler for aid, without securing it. 

He became a member of the Wisconsin Academy in 1872, 

and continued his membership until the time of his death. 

During the four years that he was inspector of high schools un- 

der the administration of State Superintendent Emery, it was 

my fortune and privilege to occupy a desk at his side, and, 

though he had ceased to take an active part in the proceedings 
13
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| , , _ | 
of the Academy, he was fond of discussing many of the topics 

presented at its annual meetings. | 

In closing his public labors, in January, 1899, he stated his 

intention of never again taking upon himself the burdens im- 
posed by public office. He looked forward with pleasure to a 

season of rest and travel. The only journeys of any moment 

which proved possible for him to take, was one to the Pacific 

coast, where he spent a most delightful two months, and one to 

| his old home in Vermont. | 

His three score years and ten were crowded full of high ideals — 

and an unselfish purpose. His earnestness and ability have left 
an impress on this state that time will not efface and such as 

has been left by few other persons. The work which it was his 

fortune to do was done with courage and fidelity with all his | 

heart, and with the mind and hand of a master. 

| Cuarues L. Harper. 

TRUMAN HENRY SAFFORD. 
| 

Truman Henry Safford’ was born January 6, 1836, at Roy- 
alton, Vermont. His parents belonged to the great middle 

class to which we are indebted for so many of our teachers and 

professional men. ven in his infancy he showed signs of that 

marvelous power to deal with numbers mentally, which he pos- 

sessed to an unusual degree throughout his entire life. When 

he was six years of age he said to his mother that if he knew 

1Arithmetical Prodigies, by E. W. Scripture, American Journal of 
Psychology, Vol. IV., No. 1. 

Truman Henry Safford, by Harold Jacoby, Science, N. S., Vol. XIV., 
No. 340. 

Truman Henry Safford, by H. P. Hollis, The Observatory, Vol. 24, 
No. 308. 

The Late Professor Safford, by E. Knobel, The Observatory, Vol. 24, 
No. 309. Reference is made in this article to an article on “The 
Boy Safford” in Chambers’ Edinburgh Journal for Oct., 1847. 

Obituary Notice of T. H. Safford, by Arthur Earle, Astronomische 
Nachrichten, Bd. 157, No. 3749. 

The above articles have been freely drawn upon in compiling this 
notice. I have also to thank Professors G. C. Comstock and C. F. 
Smith of the University of Wisconsin for important data concerning 
Professor Safford’s like and work.
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the number of rods around his father’s large meadow he could 
tell the measure in barley corns, and when he was told that it | 
was 1,040, he computed the result, 617,760, mentally in a few | 
minutes. Before he was ten years old he had computed a table 
of logarithms of numbers from 1 to 60 from the formula given 
in Hutton’s mathematics, and had constructed an almanac which 
was published. Before he was eleven he had constructed four 
more almanacs. It is related that on one occasion when he was 
about ten years old he performed the astonishing feat of finding 
the square of 865,365,365,365,365, giving the correct result, a 
number with thirty-six figures, in about one minute. This 
power of reckoning with large numbers and of discerning the 
divisors of large numbers he possessed to some extent throughout 
his life, but it was not nearly so marked in his later years. 

He entered Harvard University at an early age and was grad- a 
uated in 1854 at the age of 18, after having enjoyed the in- , 
struction of Benjamin Peirce, one of the foremost American : 
mathematicians. After his graduation he remained for some 
years at Harvard as observer in the Harvard College Observa- 
tory under Professor Bond. In 1865 he came to Chicago as di- | 
‘rector of the old Dearborn Observatory, which position he held 
until the great fire of 1871 by which the observatory was de- 
stroyed. The people of the great city by the lake were too busy 
repairing the damage wrought by the fire to feel the need of a 

‘new observatory so the young astronomer had to seek employ- | | 
ment in other fields.) He found it in Wheeler’s astronomical 
survey in the far west, and through this work became connected 
with various scientific bureaus at Washington. In 1876 he was 
made professor of Astronomy at Williams College, in which 
work he continued till his death June 12, 1901. 

Professor Safford’s real scientific work began in 1866 at Chi- 
cago, when he undertook the observation of one of the zones of | 
the Astronomische Gesellschaft. This work was cut short, how- 

| ever, by the great fire of 1871. During the years between the 
great fire and his call to Williams College he seems to have 
been engaged principally in routine work, of which computa- 
tion formed the greater part. While at Williamstown he took 
up the work of discussing the stars most suitable for the deter-
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mination of geographical latitudes in the United States, and as 

a result of this labor constructed a catalogue of 2,018 stars, 

| . which was published by the Engineers’ Department of the 

United States Army. This work was extended by a similar cata- 

logue of 612 stars, which was published in 1898 as a part of the 

Mexican Boundary Commission’s report. One of the latest 

papers published by him is a short paper entitled ‘““‘Combinations 

of Pythagorean triangles as giving exercises In computation,” 

which appeared in Vol. XII of the “Transactions” of the Wis- 

consin Academy. Perhaps his most striking work was the pre- 

diction in 1861 of the existence of the minute companion to 

Sirius, based on very small irregularities in the existing observa- 

tion. The companion was found by Alvan Clark in the place 

| indicated in 1862. | 

| - Professor Safford’s life work was doubtless much influenced 

| by the fact that when he went to Harvard the Harvard astron- 

| omers saw in him the making of a great computer, and his train- 

ing was carried on with that side of astronomy always in view. 

He was a good astronomer and his work is of much value, but it 

: is always the work of the patient observer and computer, and 

| contains little of theoretical interest. Owing perhaps to the 

/ bent given him at Harvard, his work in pure mathematics is in- 

| considerable, although he undoubtedly possessed exceptional 

, ability for such work. Indeed, from his writings and especially 

from his monograph on mathematical teaching one is led to be- 

lieve that he looked upon mathematics rather as part of his 

physics than as a branch of knowledge to be cultivated for its 

own sake. He says, “The modern, and to my mind the true, 

theory is that mathematics is the abstract form of the natural 

sciences; and that it is valuable as a training of the reasoning 

powers not because it is abstract, but because it is the representa- 

tion of actual things.” For this reason he was not wholly in 

sympathy with “the new mathematical school—chiefly in certain 

branches of abstract higher algebra—recently established at 

the Johns Hopkins University.”’ 

As a teacher Professor Safford did not come into contact with 

a large number of students, but those who were instructed by 

him are unanimous in their testimony as to the value and: the
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inspiration of his work. In the article already referred to, Pro- 

fessor Harold Jacoby says of him, “Great as were his abilities as 

an. astronomer, he was yet at his best as a teacher.” The influ- 

ence he exercised over a few bright students who resorted to 

Williamstown to profit by his instruction was undoubtedly 

great. On the other hand it has been said of him that his in- ; 

struction was not adapted to the student not well advanced in 

his work. He himself probably realized this weakness as thor- 

oughly as any one, for in the monograph on mathematical teach- 

ing, already mentioned, he insists strongly thati we fail to rec 

ognize the difficulties that beset a beginner. 

His range of information was very broad, not only along all 

) lines of physical and natural science but in literature and in 

music as well. Says Professor Charles Forster Smith, “If, as a 

professor in Williams College, I became interested along any 

line of work whatever, I was sure of a cordial and sympathetic 

interest on the part of Professor Safford.” | 

His home life is said to have been singularly happy. Care- 

less and inattentive to the petty details of practical every day 

life, he gave these things over to the charge of his devoted wife, 

who took delight in relieving him from care and making it pos- | 

sible to give himself wholly to his books and his telescope. Pro- 

fessor Jacoby says, “He was a man of simple and genuine piety _ 

for whom the conflict of science and religion had no terrors. | . 

He knew that no such conflict exists.” As a teacher, as an 1n- 

vestigator and as a man he did honor to the college to which he 

gave the best years of his life. 
Ernest B. SKINNER. 

LIST OF PUBLICATIONS OF THE LATE PROFESSOR SAFFORD. 

The following list of Professor Safford’s writings has been 

prepared through the kindness of Rev. Charles H. Burr, Li- 

brarian of Williams College. It is believed to be substantially 

complete: 

Sarrorp, Truman Henry. Catalogue of declinations of 532 

stars near the zenith of the observatory of Harvard Col- 

lege. (From American Academy, Memoirs. N. 8S. Vol. 

8). Camb. 1861. folio. Welch, Bigelow & Co.
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—— Catalogue of the mean declination of 2,018 stars between 
0 to 2" and 12" to 24% right ascension and 10° and 70° 
of north declination for Jan. 1, 1875. Wash. 1879. folio. 

| Govt. _ 
—— Catalogue of the mean declinations of 981 stars between 

twelve hours and twenty-six hours of right, ascension and 
thirty degrees and sixty degrees of north declination for 
Jan. 1, 1875. Wash. 1873. folio. Govt. 

—— A catalogue of standard polar and clock stars for the 
reduction of observations in right ascension. (Harvard 
College Observatory, Annals, vol. 4). Camb. 1863. folio. 

| Welch, Bigelow & Co. | 
——— Combinations of Pythagorean triangles as giving exer- 

: cise in computation. (Wisconsin Academy of Sci., Arts, 
and Letters, Transactions, Vol. 12, pp. 505-8.) Madison. 

: 1889. 8°, 
i —— Comparison of Groombridge’s and Struve’s right ascen- 

| sions of close circumpolar stars. (Royal Astron. Soc, 
Monthly Notices, Vol. 46, No. 2.) L. 1885. 8° 

| —— The development of astronomy in the United States. A 
i discourse read June 25, 1888, to commemorate the fiftieth 

| anniversary of the dedication of the Hopkins Observatory 
: of Williams College. Boston. 1888; 8°. T. R. Marvin 

& Son. 
pS —— Mathematical teaching and its modern methods. Bos- 

ton. 1887. 12°. D.C. Heath & Co. - 
—— Mean right ascensions of 133 stars near the north pole, 

observed in 1882 and 1888 at the Field Memorial Observa- 
tory of Williams College. (Am. Academy of Arts and 
Sci., Proceedings, 1884.) 8°. 

—— Nebulae found at the Dearborn Observatory 1866-8. 
(In Chicago Astron. Soc., Annual reports 1885-6.) Chi. 
1887. 8°. 

—— Notes upon certain doubtful star places. (Royal 
Astron. Soc., Monthly Notices, Vol. 43, No. 5.) L. 1888. 
8°, 

—— ditor. Observations upon the great nebula of Orion 
by G. P. Bond. (Harvard College Observatory, Annals, 

Vol. 5.) Camb. 186%. folio. Riverside Press.
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—— On the accuracy of late catalogues of declination of 

standard stars. (Royal Astron. Soc., Monthly Notices, 

Vol. 55, No. 9.) 8°. : 

—— On the need and usefulness of co-operation in meridian 

observation. (Royal Astron. Soc., Monthly Notices, Vol. 

55, No. 3.) 8° | | 

—— On the reduction of star places by Bohnenberger’s — 

| method. (Royal Astron. Soc., Monthly Notices, Vol. 48, 

No. 1.) 8°. 

— On the right ascension of the pole star, as determined 

from observation. (From the Proceedings of the Am. : 
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| MEMBERS DECEASED. 

INFORMATION OF WHCSE DECEASE HAS BEEN RECEIVED SINCE 

TITE ISSUE CF VOLUME XII. 

Orton, Edward, A. M., Ph. D., LL. D., Columbus, Ohio. 
Professor of Geology, Ohio State University, State Geologist of Ohio, 1899. 

Daviss, John Eugene, A. M., M. D., LL. D., Madison, Wis. 
Professor of Electricity and Magnetism and Mathematical Physics, 

University of Wisconsin; Jan. 22, 1900. . 

Cuanpuer, Willard Harris, ° Madison, Wis. 
. State Inspector of High Schools; March 24, 1901. 

SaFForD, Truman Henry, Ph. D., Williamstown, Mass. 
Field Memorial Professor of Astronomy, Williams College; June 12, 1901. 

Bacon, Charles Alfred, A. B., A. M., Beloit, Wis. 
Professor of Astronomy, Beloit College, and Director of Smith Observa- 

tory; Sept., 1901. 
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| STEELE, George McKendrae, D. D., LL. D., Chicago, Il. 
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Wilbraham, Mass., 1879-1893; Jan., 1902. 
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Wisconsin; June 30, 1902.



PROCEEDINGS. 

REPORT OF THE SECRETARY, 1900. 

Tuirty-First AnnuaL MEETING. 

Mitwavkte, Wis., Dec. 27-28, 1900. | 

| All meetings of the Academy were held in Club Room No. 

486 of the Plankinton House. The several sessions were car- | 

ried out in accordance with the printed program, with the ex- 

ception of some few changes in the order in which the papers 

were read. This program was as follows: | 

THURSDAY MORNING, DECEMBER 27. 

Reports of officers and other general business. 

Address in memory of the late Professor John BH. Davies, by Professor 

J. B. Parkinson. | 

Reading of papers at 10:15 o’clock. 

1. An example of a theoretical system of weight factors of ready ap- 

plication in the solution of observation equations. Albert S. 

Flint. 

2. On an improved method of determining latent heat of vaporiza- | 

tion. Louis Kahlenderg. 

3. The plankton of Green Lake and Lake Winnebago. C. Dwight 

Marsh. 

4. Some recent observations on the migration of birds. H. A. Win- 

kenwerder. 

THURSDAY AFTERNOON. 

5. Determinism, decrees, and immutable law. Charles Caverno. 

6. Personal names, their etymology. James D. Butler. 

7. A campaign cry of 1844. H. J. Desmond. 

8. Shakespeare’s knowledge of criminal psychology. F. C. Sharp. 

9. Early political platforms in Wisconsin. John G. Gregory.
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: Friday Morning. 

General business. | 

Reading of papers at 10:00 o’clock. 

10. The cause of cleavage in rocks. C. K. Leith. 

11. The supposed lessening of geyser activity in the Yellowstone 

National Park. D. P. Nicholson. 

12. Harmonic curves of three frequencies. Second paper; with exhi- | 

bition of stereograms drawn by BH. A. Hook. Charles 8. Slich- 

| ter. . 

13. On repeating decimals. EZ. A. Hock. 

14. On the thermal conductivity of the common woods. L. W. Austin 

: and C. W. Hastman. (By title.) 

15. The expansion of wood due to absorption of water. IL. W. Austin, 

G. 8S. Casseis and W. H. Barber. (By title.) 

| Friday Afternoon. 

| 16. The orientation of stream channels as related to geological struc- 

ture. William H. Hobbs. 

17. The old tungsten mine at Trumbull, Ct. William H. Hobbs. 

18. The future of the clay and cement industry in Wisconsin. Ernest 

R. Buckley. 

| 

| At the various sessions matters of business were transacted 

| as follows: 

Tuurspay, Dec. 27. 

| Morning Session. , 

: The meeting was called to order at 9:30 o’clock by President 

Slichter. On motion, the reading of the minutes of the 30th an- | 

| nual meeting was dispensed with, on account of their publica- 

tion during the intervening year in Vol. XII. of the “Trans- 
actions.” 

An informal report of the secretary was read. On account 

_ of the absence of the treasurer and librarian the reading of their 
reports was postponed till the meeting of Friday. 

No further business was transacted during the day. 

Fripay, Drc. 28, 1900. 

The morning session was called to order by President Slich- 

ter. The report of the treasurer was read and accepted. The 

auditing committee, consisting of Messrs. Bruncken, Flint and
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Leavenworth, previously appointed by the president, reported, 

approving the accounts of the treasurer. 

The treasurer’s report showed that the treasury contains 
$1,513.87, of which $1,000.00 are invested in a debenture bond, 

leaving the sum of $513.87 uninvested. 

It was voted that the president and treasurer be hereby in- 

structed to invest $500.00 of the above sum in interest bearing 

bonds, the said $500.00 to be added to the permanent fund of 

the Academy. 

The committee on membership then made its report. On its 
recommendation the following names were added to the list of 

active members of the Academy: ; 

. B. W. Snow, Madison. 

J. B. Parkinson, Madison. | 

J.C. Monaghan, Madison. 

Howard L. Smith, Madison. | 

R. W. Wood, Madison. 

EK. K. J. H. Voss, Madison. | 

| FE’. W. Meisnest, Madison. 

| Otto E. Lessing, Madison. 

Walter H. Smith, Madison. 

A. A. Meggett, Madison. 

W.G. Bleyer, Madison. — . 

H. G. Timberlake, Madison. 

- H. A. Winkenwerder, Madison. 

E. R. Wolcott, Madison. 

Bernard M. Palmer, Madison. 

E. A. Hook, Madison. : 

S. T. Smythe, Delafield. 

R. H. Halsey, Oshkosh. 

J. E. Lough, Oshkosh. 

W. S. Leavenworth, Ripon. 

W. H. Neilson, Milwaukee. 

G. A. Chamberlain, Milwaukee. . 
C. E. Monroe, Milwaukee. 

J. A. Merrill, West Superior. 

W.S. Watson, Whitewater. 

L. J. Freese, Waukesha. 

Chancey Juday, Madison.
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” Lewis Sherman, Milwaukee. 

R. W. Pringle, Appleton. 

A. O. Greason, Appleton. | 

V. A. Suydam, Ripon. 

Miss Mary Armstrong, Portage. | 

Miss Gertrude Anthony, Madison. 

Miss F. Belle Stanton, Warren, Ill. a 

| The committee further recommended that former president, 
C. Dwight Marsh, and former secretary, Albert S. Flint, be 

| elected to life membership in the Academy in view of their 
great services to the Academy during their term of office. This 

recommendation was unanimously adopted. 

The report of the librarian was then read. As this report 

contained the statement that the present librarian deemed it 

his duty to resign in order that the work could be put into the 

hands of some one better versed in library matters and the li- 

brary properly cared for, the report was referred to the Council 

of the Academy with the request that they formulate some mo- 

tion upon the subject in time to be acted upon at the afternoon 

session. 

The afternoon session was called to order at 2:45 by the 

president. The following recommendations presented by the 

Council were severally adopted: 

Resolved, That the Librarian, Dr. Kahlenberg, be authorized 

| to delegate to some person selected by himself any of the powers 

now belonging to his office. 

Resolved, That the books of the Academy when catalogued 

shall be given a label of distinctive shape. | 

Resolved, That a selection of the most important transactions 

shall be kept in the room of the Academy at Madison. 

The Council further recommend for passage at the next an- 

nual meeting the following amendment to the constitution: 

Article VI. Section 2 is hereby amended to read as follows: The li- 

brary committee shall consist of five members, of which the librarian ° 

shall be ex-officio chairman and of which a majority shall not be from 

the same city. 

It was voted that this amendment be allowed to take its reg- 
ular course. F. C. Suarp, 

Secretary.
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REPORT OF THE SECRETARY, 1901. . 

| THIRTY-SECOND ANNUAL MEETING. 

MitwavkeEz, Wis., Dec. 26-27, 1901. 

The meetings of the Academy were held in Room B 5 of the 

Milwaukee Normal School Building. The various meetings” | 
were carried out in accordance with the printed program with a | 

few changes in the order of papers presented and the addition 

of four papers, the titles of which reached the secretary too late 

for printing. The program was as follows: 

THURSDAY MORNING, DEC. 26. 

Reports of officers and other general business. 

Reading of papers at 10:30 o’clock. . 

1. The origin of Wisconsin place-names. Henry EH. Legler. , 

2. The economic and social development of Kenosha county. Rob- 

ert H. Downes. 

3. The economic and social development of LaFayette county. | | 

| Katherine P. Regan. 
4, A study in longevity. Charles H. Chandler. | 

| 5. Language forms known as negative. Edward T. Owen. : 

6. The problem of interrogation. Edward T. Owen. 

- THURSDAY AFTERNOON. 

7. The axial bifurcation of snakes. Roswell H. Johnson. 
8. On a new species of Cantho-camptus from Idaho. C. Dwight 

Marsh. 

9. Further notes on the plankton of Green Lake and Lake Winne- 
bago. C. Dwight Marsh. 

10. The marching of the young caterpillars of the maia moth, Hemi- 

leuca maia. W. 8. Marshall. 

11. The oak pruner, Elaphidion villosum. W. 8S. Marshall. 

12. The early prophases of the nuclear division in the pollen of the 

mother cells of Larix and Lilium. C. E. Allen. 

13. The development and structure of the swarm-spores of Hydrodic- . 

tion. H. G. Timberlake. 

14. Cell structure and reproduction in Hymenomycetes. FR. A. 

Harper. 

15
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15. Some fungi parasitic on mushrooms. R. A. Harper. 

16. Third supplementary list of parasitic fungi of Wisconsin. J. J. 

Davis, 

17. Quinhydrones as plant pigments. J. W. Brandel and Edward Kre- 

. mers. . 

18. A case of alum poisoning. W. W. Daniells. 

19. The records left upon the soil of Wisconsin. Stephen D. Peet. 

FRIDAY MORNING. 

General business. | 

Reading of papers at 9:15 o’clock. 

| 20.. Migration velocities of the ions in solutions of silver nitrate in 

pyridine. Herman Schlundt. 

21. Nitriles as solvents in molecular weight determinations. Louis 

Kahlenberg. | 

22, Instantaneous chemical reactions and the theory of electrolytic 

| dissociation. Louis Kahlenberg. | 

23. A method of analyzing the inorganic acids. W. 8. Leavenworth. 

24. The action of selenic acid on gold. Victor Lenher. 

25. Natural telluride of gold. Victor Lenher. 

26. The action of tellurium and selenium on gold and silver salts. 

Roy D. Hail. | 

27. Note on the use of the terms “solvent” and “flux” for higher tem- 

| | peratures. <A. J. Rogers. . 

28. Some complex nitro-compounds. H. W. Hillyer. 

Memorial addresses: 

Edward Orton, - - - Wm. H. Hobbs. 

Willard H. Chandler, - - OC. L. Harper. 

Truman H. Safford, - - Ernest B. Skinner. 

Charles A. Bacon, - - H. G. Smith. 

FRIDAY AFTERNOON. 

29. Evidence of the former extension of the Newark formation on the 

Atlantic slope. Wm. H. Hoobs. 

30. Boulder trains in the Pomperaug valley, Connecticut. Wm. H. 

Hobbs. 

31. The erosion history of southwest Wisconsin. Ellwood C. Perisho. 

32. The physiographic features of central Wisconsin. Samuel Weid- 

man. 

33. The manner in which igneous rocks make their way to the sur- 

face. C. R. Van Hise. 

34. Subterranean rivers. Charles 8. Slichter. 

35. The status of geological survey work in Missouri. Ernest R. 

Buckley.
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Of the above papers Nos. 2, 3, 7, 8, 16, 21, 28, were read by 

title; No. 17 was presented by Professor Kremers, No. 22 by | 

Dr. Schlundt, No. 24 by Professor Kremers, and No. 25 by 

Professor Van Hise. ~ | 
| Matters of business were transacted at the various sessions 

as follows: 

Taurspay Mornine, Dec. 26. 

_ The Academy was called to order by President Slichter at 
10:40 a.m. Owing to the fact that Mr. Legler was obliged to 
leave early in the forenoon, general business was postponed until 

after the reading of his paper. Mr. Legler’s paper was dis- 

cussed by Professor Chandler, Dr. Davis and others. 

The report of the secretary was read. This report, besides 

giving the minutes of the meeting for 1900, stated that since | 

the last meeting Part I of Vol. XIII of the “Transactions” of — 

the Academy had been issued and distributed, and Part IT is 

ready for the press. 

_ The minutes were approved and the report accepted. 

-The report of the librarian was read by the secretary, the 

librarian being absent. The report which appears in full in 

another place, was accepted and placed on file. 

The secretary read a letter from the Société Nationale des - 

Sciences Naturelles et Mathématiques de Cherbourg, announc- 

ing the celebration of the fiftieth anniversary of the founding 
of the Cherbourg Society. By vote of the Academy the secre- 

tary was directed to enter upon the record a minute indicating 

that greetings and congratulations had been sent to the Society 

at Cherbourg. 
A letter addressed to President Slichter by the secretary of 

the University Club of Milwaukee, extending the privileges of 

the Club to visiting members of the Academy during the meet- 
ing, was read by the secretary. The secretary was directed to 

reply to the invitation and to thank the Club for its hospitality. 
The reading of papers was then resumed. Paper No. 4 was 

discussed by Professor Slichter. Papers 5 and 6 were discussed 

by Messrs. Van Hise, Slichter and others. Seventeen persons 
were in attendance at the morning session.
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Tuurspay AFTERNOON. 

The meeting was called to order at 2:40 by President Slich- 

| ter. The reading of papers was taken up immediately and the 

| transaction of business was postponed till later in the day. Pa- 

pers 7 to 19 inclusive were read. Papers 9 and 17 were dis- 

~ cussed by Professor Harper. 

| Mr. Peet’s paper was an attempt to interpret certain symbols 
| found in the Indian mounds of Wisconsin, and he made a strong 

plea for the preservation of the records left by the Indians. | 

The report of E. R. Buckley, treasurer, was read and ac- 
cepted. The president appointed Messrs. Hillyer, Chandler and 

Kremers as auditing committee. | 

At the close of the report Dr. Buckley handed in his resigna- 

tion as treasurer, a step made necessary by his removal from the 

state. 

| | Fripay Mornina. 

Professor Frank C. Sharp, secretary of the Academy, who has 

been absent in Europe for some months, handed in his resigna- 

tion through President Slichter. This resignation and the res- 

ignation of the treasurer received on Thursday afternoon were 

accepted. President Slichter appointed as a committee to nom- 

inate officers to fill the vacancies, Professors Van Hise and 

Leavenworth and Dr. Schlundt. 

The following amendment proposed at the annual meeting in 

| December, 1900, was adopted: 

Article VI, Section 2, is hereby amended to read as follows: The li- 

brary committee shall consist of five members, of which the librarian 

shall be ex-officio chairman, and of which a majority shall not be from 

the same city. 

The membership committee recommended the following 

named persons for active membership: 

Paul H. Dernehl, Milwaukee. 

Victor Lenher, Madison. 

Roy Dykes Hall, Madison. 

Roswell Hill Johnson, Madison. 

FE. C. Case, Milwaukee.
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I. N. Mitchell, Milwaukee. — 

- Samuel Edward Sparling, Madison. 7 

William B. Cairns, Madison. 

Charles Elmer Allen, Madison. , | 

Andrew Robinson Whitson, Madison. 

Alexander Rudolph Hobhlfeld, Madison. —— 

Ellwood C. Perisho, Platteville. | 

Irvin W. Brandel, Madison. | 

Robert Hugh Downes. | 
Katherine P. Regan. 

William Christian Sieker, Milwaukee. | | 

| Richard C. Hughes, Ripon. 
George Kirkpatrick, Ripon. | 

William Chase Bennett, Milwaukee. | 

Charles L. Harper, Madison. 

By vote the secretary was instructed to cast the ballot for all 

the persons named. ‘The ballot was cast and all were declared 

elected. | 

The committee further recommended that George P. Bacon of 

Beloit, a corresponding member who has returned to the state, 

be transferred from the list of corresponding members to the 

list of active members, and that G. A. Talbert of Oshkosh, for- 

merly an active member, and having again taken up his resi- 

dence in the state should be restored to active membership with- - 

out payment of the initiation fee. The recommendations were 

adopted and both gentlemen put upon the list of active members. 

The nominating committee reported, recommending that 

FE. B. Skinner be chosen secretary to fill the unexpired term of 

F. C. Sharp, resigned, and H. W. Hillyer treasurer to fill the | 

unexpired term of E. R. Buckley, resigned. The report was 

adopted and Messrs. Skinner and Hillyer were declared elected 

secretary and treasurer respectively to serve until after the an- 

nual meeting in 1902. | 

The reading of papers was then resumed. In the absence of 

the authors paper 22 was read by Dr. Schlundt, paper 24 by 

Professor Kremers and paper 25 by Professor Van Hise. No. 

92 was discussed at some length by Professor Kremers, Dr. 

Schlundt and others, and No. 25 by Professors Van Hise and 

Hobbs.
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Owing to lack of time the addresses in memory of W. H. 
Chandler, T. H. Safford and C. A. Bacon were omitted with the 
statement that they would appear in full in the “Transactions.” 

Attendance at morning session, about 45. 

| Fripay AFTERNOON. 7 | 

The meeting was called to order at 2:15 o’clock by President 
| Slichter. 

The auditing committee reported that they had examined the 
treasurer’s books and had found them correctly cast and vouched. 

President Slichter appointed as additional members to serve | 
| on the library committee, in accordance with the amendment to 

Article VI, Section 2, of the constitution as adopted Dec. 27, 
1901, Messrs. Marsh, Jegi and Davis. 

The remainder of the session was taken up with the reading 
of papers 29 to 35 inclusive. No. 31 was discussed at some 

length by Professor Van Hise and others. 

The Academy adjourned sine die. | 

EK. B. SKINNER, 
=: Acting Secretary.



\ 

REPORTS OF THE LIBRARIAN. 

REPORT OF THE LIBRARIAN, 1900. 

Since the last meeting of the Academy about thirty important 

serial publications have been added to the list of exchanges. 

The receipt of all publications sent to the Academy has been 

acknowledged and volume XII, part II, of the Academy’s | 

“Transactions,” has been distributed. | | | 

During the month of September the entire library of the 

Academy was removed from the Capitol Building to the State | 

Historical Library Building. The force of men that had just 

completed the moving of the library of the State Historical So- 

ciety also transferred. the library of the Academy to the new 

building. The Academy is greatly indebted to Mr. Reuben G. 

Thwaites for thus placing at its disposal the services of these 

men, who accomplished the transfer of the whole collection with- 

out expense to the Academy. To Mr. W. M. Smith, who su- / 

pervised the moving of the books and their disposal on the 

shelves of the stack room, the Academy also owes a debt of 

gratitude. 

The Academy is to be congratulated that its valuable collec- 

tion of books is now housed in the magnificent fire-proof build- 

ing that also contains the libraries of the State Historical So- 

ciety and the State University. The volumes of the Academy 

are placed in a separate part of the stack room, and they will 

henceforth be more secure and more accessible than ever before. 

In the past, one of the most important duties of the librarian 

has been to endeavor to increase the size of the library by adding 

to the number of exchanges; while this will always remain an 

important duty, the number of volumes already in the collec- 

tion, and the fact that they are now permanently placed in the
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new building, call for a great deal of work in properly arrang- 

| ing and cataloguing the books so as to make them readily avail- 

able. A good card catalogue should be prepared and kept at the ° 

library, and members should be furnished a new printed list of 

exactly what the library contains. Many of the volumes are 
still unbound. Before the work of binding can proceed, how- 
ever, the numbers that are lacking to complete various sets must 

be secured. Besides looking over the entire library carefully, 

| this will involve considerable work in the way of correspondence. _ 

The effort of the Academy should be to get its library into such 

condition that the treasures which it contains may be readily 

| accessible to all. 

To do the work here outlined requires time and skilled help; 

- indeed the services of an expert librarian are indispensable for 

| its accomplishment. Again, to issue promptly at any time such 

books as may be required necessitates the presence of the li- 

| _ brarian in the library building. An opportunity has now hap- 

| pily presented itself to accomplish all that ought to be done 

a with little or no expense to the Academy beyond what has 

usually been annually expended for assistance in the library. | 

Since the books have been moved into the new library building 

Mr. W. M. Smith has kindly consented to act as my deputy in 

arranging the volumes, acknowledging the receipt of exchanges, 

ete. On becoming acquainted with the value of the library and 
: its actual needs, he has kindly offered to enter into the work of | 

securing additional exchanges, of completing the sets already 

at hand and preparing them for the bindery, and of arranging 

the books systematically on the shelves, and cataloguing them in 

a proper manner. He has offered further to issue promptly at 

all times such books as may be wanted, thus making the volumes 

of the Academy properly accessible for the first time. All this 

he has offered to do, as already stated, without expense to the 
Academy beyond what it has been accustomed to pay for cleri- 

cal services. This work on the part of Mr. Smith would be 

simply a labor of love. The offer has been prompted solely by 

a sincere desire to make the library of use as it should be. 

When I accepted the office of librarian I had but a faint idea _ 

of the true condition of the library and of the large amount of 
expert work that ought to be done upon it. I must confess
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that I do not see how I could possibly give the library the 
- amount of time that would be necessary to do the required work, 

even if I were sufficiently versed in library matters. It there- 

fore seems to me that the Academy ought to accept Mr. Smith’s 

offer gladly and to vest him with full authority to do the work | 

here detailed. In order that this may be done, I deem it my 

duty to hereby tender my resignation as librarian of the Acad- 

emy so that Mr. Smith may be elected for the unexpired term 

and may at once proceed vigorously with the work. 

Louis KAHLENBERG, 

| Inbrarvan. 

Madison, Wis., Dec. 27, 1900. 

| REPORT OF THE LIBRARIAN, 1901. 

The books constituting the library of the Wisconsin Academy 

| of Sciences, Arts and Letters are now carefully arranged on the 

shelves of stack F of the Historical Library Building. The 

work of completing sets and binding volumes is in progress. 

About one hundred and fifty volumes have been sent to the 

bindery thus far. | 

Members of the Academy may at any time obtain books from | 

the library without delay. If requests for books are sent di- 

rectly to the office of the Librarian of the University, the desired 
volumes will be sent out on the same day that such request is 

received. | 

The Regents of the University have greatly aided the work 

connected with the Academy library by placing at the disposal 

of the Librarian of the Academy the library staff of the Univer- 

sity under the direction of Librarian Smith. To the latter the 

Academy is especially indebted for the interest he has taken in 

~ the work. 
Lovis KaAHLENBERG, | 

Inbrarvan. 

Madison, Wis., Dec. 24, 1901.



REPORTS OF THE TREASURER. 

REPORT OF THE TREASURER 

for the year ending December 31, 1900. oe | | 

The treasurer would respectfully report that the total active 

membership of the Academy is 179. 

Five members have been dropped from the list by request or 

for non-payment of dues. Of the total membership 136 have 

paid dues up to date or beyond; 16 are one year in arrears; 

14 are two years in arrears; 4 are three years in arrears; 7 are _ 

four years in arrears; 2 are five years in arrears. 

I would respectfully recommend that members now four 

years or more in arrears be dropped from the Academy roll in 

compliance with the resolution passed by the Academy at its 

annual meeting in 1892. If no objections are raised such names 

will be stricken from the list of members. 

Accompanying this report is a statement of the finances of the 

Academy with vouchers for expenditures. There is now in the 

treasury one thousand five hundred and thirteen dollars and 

eighty-seven cents ($1,513.87). One thousand dollars is in- 

vested in a debenture bond bearing 5 per cent interest, payable 
January 1st, 1901. Five hundred and thirteen dollars and 

eighty-seven cents ($513.87) are in the general fund, an in- 

crease of seventy-five dollars and forty-four cents ($75.44) over 

the balance of December 28th, 1899. | 

At the beginning of the year the treasurer was authorized to 

purchase a new set of books and transfer all the accounts. This 

was done and the books accompany this report for inspection. 

Respectfully submitted, 

E. R. Bucxtey, 

Treasurer.
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Statement, 1899-1900. 

Cash, 

1899. Dr. CR. 

Dec. 28. To balance on hand ............... $438 43 

| 1900. 

Dec. 27. To duesS ........ ccc ccc cece w cece nee 197 50 

Dec. 27. To interest on bond............... 50 00 

Dec. 27. By printing ......... cc. cece cece | $72 40 

(Vouchers Nos. 6, 8, 9, 11, 15, and 

16.) 

Dec. 27. By clerical services and miscellane- 

ous supplies for librarian....... 33 47 

(Vouchers Nos. 1, 2, 3, 4, 7, 10, 

12, 17, 18, 21, 24.) | 
Dec. 27. By clerical services and miscellane- 

ous supplies for secretary....... 50 56 : 

(Vouchers Nos. 5, 18, 14, 22, and 

23.) 

Dec. 27. By clerical services and miscellane- : 

ous supplies for treasurer....... | 15 68 

(Vouchers Nos. 19 and 20.) 

Dec. 27. Balance ...... cece ccreccscccees 513 87 

$685 93 $685 93 

The above report of the treasurer was duly examined by the 

| auditing committee appointed by the chair, and found correct. | - 

Ernest BruncxEn, 

W.S. Leavenworts, 

| ALBERT 8S. Furr, | | 

Auditing Committee. 

REPORT OF THE TREASURER | 

for the year ending December 27, 1901. 

During the last two years there has been a total of 219 names 

on the roll of active members. Hight of these are names of per- 

sons who were elected to membership but failed to qualify. 

Omitting this number, leaves a total of 211 active members 

during the years 1900 and 1901. Of this number one has died ;
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two have been elected life members; two have been elected cor- 

responding members; five have been dropped by request, dues 

having been paid up to current year; two have been dropped 

by request, dues having not been paid; and fourteen have been 

dropped for non-payment of dues for four consecutive years. 

This makes a total of twenty-four names removed from the 

roll of active members, leaving a net active membership of one 

| hundred and eighty-five (185). 

| Of the 185 active members there are thirty that are in ar- 

rears for payment of dues, as follows: 

1 for 5 years ..... cece ee cee cece eee eeeencececesee $5 00 . 

| 5B for 3. Ears .... ccc cece cece ees ee cc cecescecceess 15 00 

4 for 2 yEaTS ..ccccee cece ccc cc rece reac eeeeeeees 8 00 

19 for 1 VEAL... ee cece cece cece eee cece eeeecctceee 19 00 

L for Yo VOar 2... cece cece cen e cee eee ecw e cree seeens 350 

30 Total .o.cccecececaceceeeeeecceeresesseees $47 50 

Of the 155 members whose dues are paid to date, five, namely, | 

the president, secretary, acting secretary, librarian and treas- 

urer have had their dues remitted according to the by-laws of 

the Academy. This leaves a net total of 150 members paying 

dues for the year 1901. One of this number paid dues for five 

years; one for four years; six for three years; thirty-four for 

two years, and one hundred and eight for one year. 
| E. B. Copeland, 8. A. Hooper and E. D. Jones are at present 

non-residents of Wisconsin and I would recommend that they 

be transferred to the list of corresponding members with the 

remission of such dues as may now be unpaid. | 

At the meeting of the Academy last year it was voted to trans- 

fer $500.00 from the general to the permanent fund. The 

_ bonds, in which the $1,000 permanent fund of the Academy 

were invested, became due January 1st, 1902. These bonds had 

been paying 5 per cent. interest, but owing to a reduction in 

interest rates, re-investment in the same bonds would now only 

return 4 per cent. The treasurer was instructed to reinvest in 

bonds the $1,000, and also the $500 transferred from the gen- 

eral to the permanent fund. 

In accordance with these instructions application was made 

. to the Clerk of the City of Madison for 15 street improvement
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bonds. These bonds, which bear 6 per cent. interest, were 

obtained about the middle of May at a small premium. The 

treasurer invested $1,508.00 in fourteen bonds, there not being 

sufficient money on hand to purchase the fifteenth. The addi- 

tional bond, however, was taken up by President C. 8. Slichter — 

and will be turned over to the Academy as soon as there are 

| sufficient, funds to pay the same. These are long term bonds, 

extending from six to ten years, three being payable the first 
year and four each succeeding year. They will net the Academy 

: a little over five per cent. , | 
I would recommend that all moneys invested in these bonds, 

! not already part of the permanent fund, be transferred to such 

fund; that hereafter all interest accruing from the investment _ | 

of the permanent fund be added to the permanent fund and 

invested from time to time as directed by the council. 

The following is a recapitulation of the financial transactions 

of the Academy for the year 1900, and an itemized statement 

of the receipts and expenditures for the year 1901. 

Statement, 1899-1900. | | 

RECEIPTS. 

1899. | 
Dec. 28: Balance on hand in general fund................ $438 00 _ 

1900. | 

Dec. 27. Receipts from dues for year 1900.............66. 197 00 

Dec. 27. Interest on permanent fund, 1900............... 50 00 

Total 2... ce cce cece cece tence eeectessecere $685 00 

“ EXPENDITURES. . 

1900. 

Dec. 27. General and incidental expenses for 1900........ $171 13 

Balance on hand in general fund Dec. 27, 1900.... $513 87 

Permanent fund ........... cece e cece eee eeceecees 1,000 00 

| Grand total ......ccc eee c ee ccc e cece eeceeeee $1,513 87
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| Statement, 1900-1901. 

. . RECEIPTS. 

1900. : 

Dec. 27. Baiance on hand in general fund..............6.. $513 87 

1901. : 

Dec. 26. Receipts from dues for 1901.............cccc ccc ee 206 00: 
| Interest on permanent fund 6 mo. to Jan. 1, 1901.. 25 00° 

" Interest on $1,000 deposited in bank for 4 mo. 

AE 2 ccc cc ccc cece ecw ence cence ees cevccccece 6 67 

Total receipts ....... cece eee ese cece ee eee §=©6$T51 54 
| 1901. 

May 31. Transferred to permanent fund.................. $508 00: 

Balance in general fund.................. $243 54 

EXPENDITURES. 
No. of 
sub- 

voucher. 

1. Dec. 31. Anna L. Moore ......... ccc cece ccc cece ces $1 00- | 

2. Jan. 15. Stamps (Treasurer) ..........ccce ccc ccecs 4 00 

3d. Jan. 23. Schwab Stamp Co. ......... ccc cece ccc cece 1 60 

4. Jan. 14. Miss Beecroft ........... cc ccc ccc ecw cece 8 29: 

5. Jan. 14. Miss Beecroft .......... ccc cece cece ees 1 75. 

6. Jan. 15. Dr. Hobbs ........ ce ccc ce eee e ees 2 00: 

7. Feb. 4. G. A. MOWry .....c ccc ccecccecccacceuees 4 10 
8. Mch. 4. Wm. J. Park & Co. oo... cece cc ce eens 8 50 

9. Mch. 16. Miss Beecroft .......... 0. cece ccc ese ccuee 30: 

. 10. Mch. 18. L. C. Burke ........ cc eee eens 35 50 

li. Feb. 4. H. C. Johnson ...... ccc ee ees 5 40 

12. Feb. 4. Stamps .............. ccc ccc cece cccceces 1 00 . 

18. May 238. Schwab Stamp & Seal Co.................4. 2 05 

14. June 15. W. Leonard ........... ccc ee eee ce eee eee 14 00: 

15. Aug. 20. Stamps (Secretary) ........... cece cece eee 2 00 

16. Nov. 11. Stamps (Treasurer) ............c.cccceee 2 00 

17. Dec. 8. Stamps (Secretary) ...........cc cece cece 6 00 

| 18. July 2. M. EB. Yager ....... ccc ccc cece cece eee eee 11 55 
19. Aug. 3. Haswell & Scholl ...... cece ce eee 40 75 

20. Aug. 6 L. C. Burke 2.2... ccc ccc ccc cece e ee 26 25. 

21. Oct. 25. Democrat Ptg. Co. ..... cece ee ce cc cee 19 50: 

22. Oct. 25. Tracy, Gibbs & Co. .... cc eee ecw e ee 17 60 

23. Dec. 5. E. D. Lorigan ......... cc ee ccc cee 2 00 

24. Dec. 5. Herman Schlundt ............ 0 cc ccc wee eee 80 

25. Dec. 5. F.C. Sharp ...... ccc ccc eee teens 110
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26. Dec. 5. Menges’ Pharmacy ceeccccceenteceescecess 80 

27. Dee. 5. Capital City Paper Co......... sce eewecece 3 00 

28. Dec. 5. Philip Gross Hardware Co............eeee. 3 50 

| $226 34 | 
Net receiptS ... cc cece cece cece cece eros eesccees $243 54 

Balance in general fund ...........ee esse scene $17 20 

Balance in permanent fund ...............-.-- $1,508 00 

Grand total ......... ccc cece ee ce eee eceee $1,525 20 

In conclusion, I desire to express to the members my appre- | 

ciation of their promptness in meeting the financial obligations 

which they have had toward the Academy. I regret exceedingly 

that it becomes necessary for me, at this time, to tender you my 

resignation as treasurer. 
| Respectfully submitted, | 

E. R. Buck ey, | 

Treasurer. 

The Committee appointed to audit the accounts of the Treas- 

urer of Wisconsin Academy of Sciences, Arts, and Letters re- 

port that they have examined his accounts and find them cor- 

rectly cast and vouched. 
H. W. Hittyer, - 

Epwarp KREMERS, 

Cuas. H. CHANDLER, 

Auditing Commattee. 
Milwaukee, Wis., Dec. 27, 1901.



EXTRACTS FROM THE CHARTER. 

An Act to incorporate the Wisconsin Academy of Sciences, Arts, and 

Letters. 

The people of the state of Wisconsin, represented in senate and assem- . 

: bly, do enact as follows: 

Section 1. Lucius Fairchild, Nelson Dewey, John W. Hoyt, Increase 

A. Lapham, * * *1 at present being members and officers of an 

association known the “The Wisconsin Academy of Sciences, Arts, and 

Letters,” located at the city of Madison, together with their future as- 

sociates and successors forever, are hereby created a body corporate 

| by the name and style of the “Wisconsin Academy of Sciences, Arts, 

and Letters,” and by that name shall have perpetual succession; shall 

be capable in law of contracting and being contracted with, of suing | 

and being sued, of pleading and being impleaded in all courts of com- 

petent jurisdiction; and may do and perform such acts as-are usually 

performed by like corporate bodies. 

- GeEcrion 2. The general objects of the Academy shall be to encour- 

age investigation and disseminate correct views in the various depart- 

ments of science, literature, and the arts. Among the specific objects 

of the Academy shall be embraced the following: 

1. Researches and investigations in the various departments of the 

| material, metaphysical, ethical, ethnological, and social sciences. 

2. A progressive and thorough scientific survey of the state with a 

view of determining its minerai, agricultural, and other resources. 

3. The advancement of the useful arts, through the applications of 

science, and by the encouragement of original invention. 

4. The encouragement of the fine arts, by means of honors and prizes 

awarded to artists for original works of superior merit. 

5. The formation of scientific, economic, and art museums. 

6. The encouragement of philological and historical research, the 

collection and preservation of historic records, and the formation of a 

general library. 

7. The diffusion of knowledge by the publication of original con- 

tributions to science, literature, and the arts. 

1 Here follow the names of forty others. Sections 5, 6, 8, and 9 are omitted here as of 

no present interest. For the charter in full see Transactions, vol. vili, r xi, or earlier 

volumes.
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 Srotion 3. Said Academy may have a common seal and alter the 

same at pleasure; may ordain and enforce such constitution, regula- 

tions, and by-laws as may be necessary, and alter the same at pleasure; 

may receive and hold real and personal property, and may use and 

dispose of the same at pleasure; provided, that it shall not divert any 

donation or bequest from the uses and objects proposed by the donor, 

and that none of the property acquired by it shall, in any manner, be 

alienated other than in the way of exchange of duplicate specimens, , 

books, and other effects, with similar institutions and in the manner 

specified in the next section of this act, without the consent of the 

legislature. 

Section 4. It shall be the duty of the said Academy, so far as the 

, same may be done without detriment to its own collections, to furnish, 

at the discretion of its officers, duplicate typical specimens of objects 

| in natural history to the University of Wisconsin, and to the other 

schools and colleges of the state. | | 

Section 7. Any existing society or institution having like objects 

embraced by said Academy, may be constituted a department thereof, 

or be otherwise connected therewith, on terms mutually satisfactory to 

the governing bodies of the said Academy and such other society or 

institution. 

Approved Merch 16, 1870. | | | 

| 16 | -



EXTRACTS FROM THE WISCONSIN STATUTES. 

| STATUTES OF 1898. 

TRANSACTIONS OF THE ACADEMY. ~ 

SECTION 341. There shall be printed by the state printer biennially 
in pamphlet form two thousand copies of the transactions of the Wis- 
consin Academy of Sciences, Arts, and Letters, uniform in style with 

the volumes heretofore printed for said society. 

. CHAPTER 22. 

OF THE DISTRIBUTION OF PUBLIC DOCUMENTS. 

SECTION 365. The transactions of the Wisconsin Academy of Sci- 

ences, Arts, and Letters shall be distributed as follows: One copy to 

each member of the legislature, one copy to the librarian of each state 

institution; one hundred copies to the State Agricultural Society; one 

hundred copies to the State Historical Society; one hundred copies to 

the State University, and the remainder to said Academy. 

SECTION 366. In the distribution of books or other packages, if such 

packages are too large or would cost too much to be sent by mail, they 

shall be sent by express or freight, and the accounts for such express 

or freight charges, properly certified to, shall be paid out of the state 

treasury. 

STATUTES. OF 1901. 

CHAPTER 447. 

| BINDING OF EXCHANGES. 

SECTION 1. Section 341 of the revised statutes of 1898 is hereby 
amended by adding thereto the following: The secretary of state may 
authorize the state printer to bind in suitable binding all periodicals 
and other exchanges which the Society shall hereafter receive, at a 
cost not exceeding one hundred and fifty dollars per annum. The 

secretary of state shall audit the accounts for such binding. 

NotTe.—The Academy allows each author one hundred separates of 

his paper #om the Transactions without expense to the author, except 

a small charge for printed covers when desired.—Eprror.



e 

CONSTITUTION 

OF THE WISCONSIN ACADEMY OF SCIENCES, ARTS, AND 

LETTERS. 

{As amended in Articles V, VI andIX at the regular meetings of Decem- | 
ber, 1899 and December, 1901.] 

ARTICLE I.—Name and Location. 

This association shall be known as the Wisconsin Academy of Sci- 
ences, Arts, and Letters, and shall be located at the city of Madison.. 

| ARTICLE II.—Obdject. 

The object of the Academy shall be the promotion of sciences, arts, 
and letters in the state of Wisconsin. Among the special objects shall 
be the publication of the results of investigation and the formation of 
a library. . 

ARTICLE II]. —Membership. 7 

| The Academy shall include four classes of members, viz.: life mem- — 
bers, honorary members, corresponding members, and active members, 

to be elected by ballot. 

1. Life members shall be elected on account of special services ren- 
dered the Academy. Life membership in the Academy may also be 
obtained by the payment of one hundred dollars and election by the 

. Academy. Life members shall be allowed to vote and to hold office. 

2. Honorary members shall be elected by the Academy and shall be 

men who have rendered conspicuous services to science, arts, or letters. 

3. Corresponding members shall be elected from those who have been 

active members of the Academy, but have removed from the state. By 

special vote of the Academy men of attainments in science or letters 

may be elected corresponding members. They shall have no vote in 

the meetings of the Academy. 

4. Active members shall be elected by the Academy and shall enter 

upon membership on the payment of an initiation fee of two dollars 

which shall include the first annual assessment of one dollar. .The an- 

nual assessment shall be omitted for the president, secretary, treasurer, 

and librarian during their term of office.
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ARTICLE IV.—Officers. 

The officers of the Academy shall be a president, a vice-president for 

‘ each of the three departments, sciences, arts, and letters, a secretary, a 

| librarian, a treasurer, and a custodian. These officers shall be chosen 

by ballot, on recommendation of the committee on nomination of ofii- 

cers, by the Academy at an annual meeting and shall hold office for 

three years. Their duties shall be those usually performed by officers 

thus named in scientific societies. It shall be one of the duties of the 

. president to prepare an address which shall be delivered before the 

Academy at the annual meeting at which his term of office expires. 

ARTICLE V.—Council. . 

. The council of the Academy shall be entrusted with the manage- 

ment of its affairs during the intervals between regular meetings, and 

shall consist of the president, the three vice-presidents, the secretary, 

the treasurer, the librarian, and the past presidents who retain their 

residence in Wisconsin. Three members of the council shall constitute 

a quorum for the transaction of business, provided the secretary and 

one of the presiding officers be included in the number. 

ARTICLE VI.—Committeées. 

The standing committees of the Academy shall be a committee on 

publication, a library committee, and a committee on the nomination 

of members. These committees shall be elected at the annual meeting 

of the Academy in the same manner as the other officers of the Acad- | 

emy, and shall hold office for the same term. 

1. The committee on publication shall consist of the president and 

secretary and a third member elected by the Academy. They shall de- 

| termine the matter which shall be printed in the publications of the 

Academy. They may at their discretion refer papers of a doubtful 

character to specialists for their opinion as to scientific value and 

relevancy. 

2. The library committee shall consist of five members, of which the 

librarian shall be ex officio chairman, and of which a majority shall 

not be from the same city. 

8 The committee on nomination of members shall consist of five 

members, one of whom shall be the secretary of the Academy. 

ARTICLE VII.—Meetings. 

The annual meetings of the Academy shall be held between Christ- 

mas and New Year, at such place as the council may designate; but all 

regular meetings for the election of the board of officers shall be held 

at Madison. Summer field meetings shall be held at such times and 

places as the Academy or the council may decide. Special meetings 

may be called by the council.
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ARTICLE VIII.—Publications. 

The regular publication of the Academy shall be known as its 

Transactions, and shall include suitable papers, a record of its pro- 

ceedings, and any other matter pertaining to the Academy. This shall 

be printed by the state as provided in the statutes of Wisconsin. All 

members of the Academy shall receive gratis the current issues of its 

Transactions. 

ARTICLE [X.—Amendments. 

Amendments to this constitution may be made at any annual meet- 

: ing by a vote of three-fourths of all the members present; provided, 

that the amendment has been proposed py five members, and that no- | 

) tice has been sent to all the members at least one month before the 

meeting.
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RESOLUTIONS 

REGULATIVE OF THE PROCEEDINGS OF THE ACADEMY. 

THE TRANSACTIONS OF THE ACADEMY. © | 

| [By the Academy, December 28, 1882. Transactions, Vol. VI, p. 350.] 

2. The secretary of the Academy shall be charged with the special - 
duty of overseeing and editing the publication of future volumes of the 
Transactions. | 

3. The Transactions of the Academy hereafter published shall con- 
tain: (a) a list of officers and members of the Academy; (b) the char- 
ter, by-laws and constitution of the Academy as amended to date ; (ce) 
the proceedings of the meetings; and (d) such papers as are duly cer- 
tified in writing to the secretary as accepted for publication in accord- 
ance with the following regulations, and no other. oe 

6. In deciding as to the papers to be selected for publication, the 
committee shall have special regard to their value as genuine, original 
contributions to the knowledge of the subject discussed. 

9. The Sub-Committee on Publication shall be charged with insisting 

upon the correction of errors in grammar, phraseology, etc., on the part 
of authors, and shall call the attention of authors to any other points 
in their papers, which in their judgment appear to need revision. 

[By the Academy, June 2, 1892, Vol. IX, p. ii.] 

The secretary was given authority to allow as much as ten dollars 
for the illustrations of a paper when the contribution was of sufficient 
value to warrant it. A larger amount than this might be allowed by 

the Committee on Publication. 

[By the Academy, December 29, 1896, Vol. XI, p. 558.] 

The secretary was directed to add to the date of publication ag 
printed on the outside of author’s separates the words, “Issued in ad- 

vance of general publication.”
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- FEES OF LIFE MEMBERS. . 

{By the Academy, July 19, 1870, Vol. I, p. 187.] 

Resolved, That the fees from members for life be set apart as a per- 

manent endowment fund to be invested in Wisconsin state bonds, or 

other equally safe securities, and that the proceeds of said fund, only, 

be used for the general purposes of the Academy. 

ANNUAL DUES. 

[By the Academy, December 29, 1892, Vol. IX, p. v1.] | 

Resolved, That the secretary and treasurer be instructed to strike 

from the list of active members of the Academy the names of all who 

. are in arrears in the payment of annual dues, except in those cases 

where, in their judgment, it is desirable to retain such members for a 

longer time. 

ARREARS OF ANNUAL DUES. 

[By the Council, December 29, 1897.] 

Resolved, That the treasurer be requested to send out the notices of 

annual dues as soon as possible after each annual meeting and to ex- 

tend the notice to the second or third time within a period of four 

months where required. oe 

Nore.—The Printing Commissioners of the State of Wisconsin now 7 

require all copy to be at hand ready for the printer before the permit 

for printing shall be issued by the Secretary of State. But, under a 

ruling of the Commissioners, made in response to a presentation by the 

Committee of the Academy appointed December 29, 1897, each volume of 

the Transactions may be issued in two consecutive parts; so that a 

publication may thus be issued each year covering the papers accepted 

after the previous annual meeting.
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1 GENERAL INDEX, VOLUME XIII, PARTS 1 AND IL. 

AARESTAD, on liquor problem in Norway, | BLATCHFORD, 164. 
cited, 410, 415. BRANDEL, I. W., and Edward Kremers— 

Absolute words, 13. Quinhydrones as plant pigments, 
Abyssal fauna, 181, 182, 183, 184. 652. . 

_ Abyssal regions of lakes, 179, 180. Bratn, work of, on Hydrodictyon, cited, 
Addresses, memorial, 610. 489, 490, 491, 492, 4938, 506. 
Admirala, 330; lepida, 330, 358; regia,, BREMIKER, six place tables of, 427. 

331, 358. Briggs logarithms, equations for errors 
Algae, green, 486; Golenkin’s work on, connected with, 430. ; 

488. BUCKLEY, BE. R.—Clay, and cement in- 
. Aliocausate words, 12. dustry in Wisconsin, 648; Geologi- 

American Revolution, pseudo histories cal survey work in Missouri, 652; 
of, O. G. Libby, 419. Ice ramparts, 141-162; treasurer, 

Amitotte neuclear division in Valonia, reports, 649, 660, 661; resignation, 

Anacatadidyma, 582. BULLEN, JOHN, 551. | 
Anadidyma, 532. - Burr, Rev. C. H., list of T. H. Safford’s . 
Ancistrodon piscivorus, 525, 5382. writings prepared by, 623. ; 
ANDREWS, Prof., 164. BUTLER, J. D.—Household words: Their 
Anunciative office of “he,” 24. etymology, 366-383 ; Personal 
Antherozoids, 488. names: Their etymology, 647; Per- 
Apartment, names derived from, 369. sonal names: Their significance and 
APSTEIN: on distribution of ae historical origin, 475-485. 

Arachn, de PAmerique Centrale et des oo 
Antilles, cited, 3387. 

Arc, transition from logarithm to, 460.| CASSELS, G. S., 648. 
ARTARI, work of, on cleavage, 491, 492. | Catadidyma, 532. . 
“AS,’’ use of, as relative, 71, 72. CAVERNO, CHARLES—Determinism, de- 
Association, words differentiated by, 3. crees and immutable law, 649. 
Attidae of Central America, cited, 300,| Cell, protoplasmic contents of, in Hy- - 

302, 309: of Central America, 334; drodictyon, 489. — . 
A of North America, 288, 284. -1 Cell sng: layers of, in Hydrodictyon, 
ugmentive use of vicarious words, .  - 

AUSTIN, L. W., 648. ds, 26 Census reperts from 1850 to 1870, cor- 
AUSTIN, L. W., and C. W. Eastman—On rections in, 566. 

the relation between heat conductiv- | Centrosomes, 487, 500. . 
ity and density in woods, 539-546. | CHANDLER, C. H.—Problem of longevity, 

Avitus diolenii, 318, 319. 384-386; A study in longevity, 651. 
Axial bifurcation in snakes, R. H. John-| CHANDLER, BE. F., translator—Bremiker's 

son, 523 ; bibliography of, 535. paper on errors in logarithmic com- 
putation, 427. 

CHANDLER. W. H.—Address in memory 
of, 617. 

Babel, grammar’s second, 6. Chara, 170. 
Bad Ax, battle of, 191. Chlamydomodineae, 188. . 
BANGS, OUTRAM, 528, 535. Chlorine in natural waters, E. G. Smith 
BAankKS, NATHAN, 282—Arachnida from on the determination of, 359-365 ; 

Bajer, California, cited, 283, 301, methods of estrmating, 359; sani- 
302, 315. tary significance of, 364. 

BARBER, W. H., 648. Chlorophyceae, 170. 
Bascanium constrictor, 524, 527, 530,| Christiania, liquor traffic in, 396, 397, 

531, 532. 398. . 
Blepharoplast, 188: of Pteridophytes| Chromatin in Hydrodictyon, arrange- 

and Gymnosperms, 515. ment of, 498. . 
Bergen, liquor traffic in, 395, 396. Chromatophore, in Hydrodictyon, struc- 
Bifurcation in snakes, angle of, 533; ax- ture of, 491, 492. 

ial, 523; caudal, 582; cephalic,| Chromosomes, 487, 500. 
532; degree of, 533; type of, 532. Cilia in Hydrodictyon, 510; special in 

Binomial coefficient, 436. Gymnosperms and Pterodophytes, 
BrirceE, E. A., on movement of the water 448. _.. 

in lakes, 180; on vertical distribu- | Cladophora, cell division of, 509, 514 ; 
tion of crustacea, 173. neuclei of, 487; swarm spores of, 

Black Hawk War, 191, 197, 224. 489, 515.



676 Wisconsin Academy of Sctences, Arts, and Letters. 

CuaRK, S. F., 529. Diatoms, growth of, in limnetic plank- 
€oenocytic fungi, spore formation of, ton, 175; midwinter growth of, 176. 

/ 486. Dicephali, 533. 
Coherent thought, expression of, 44. Dipropri, 533. 
Coherent thought units have a common! Double function, indication of, 56. 

factor, 47. Doupna, P. E., translator—Bremiker’s 
CoHN, work of, on Hydrodictyon, cited, paper on errors in logarithmic com- 

491. putations, 427. 
Coinstative words, 20. DOWNES, R. H., 651; and Katherine, P. 
Combinations, formula expressing num- Regan—Economiec and social devel- 

ber of, within certain limits, 438. opment of Kenosha and LaFayette 
Common factor of coherent thought counties, 543. 

units, 47. Draparnaidia, 491. 
Computations, logarithmic, 429. Dredging expedition on Lake Michigan, 
Conductivity and density of woods, ta-! 163. os 

ble for, 544. Drunkenness, causes of, 394: in Bergen, 
Conjunctions, confused with prepositions 395, 396; in Christiania, 396, 398; 

and adverbs, 29; vicarious use of, in Gothenburg, 391, 392; in Nor- 
32. way, 395, 398, 399; in Stockholm, 

COPELAND—The Cornish in southwest 391, 392; in Sweden, 393. 
Wisconsin, cited, 217, note. DUBUQUE, JULIEN, 210; mining opera- , 

Cormophytes, cell division of, 513. tions of, 223; receives confirmation 
Cornish miners in lead region of Illinois, of title to lands, 223. 

211, 217. Dubuque, incorporation of, 224; tempor- 
Council Hill Diggings, 213. ary government of, 223... 
Corydalis, 507. Dubuque County, early settlement of, 
Cracks in ice, formation of, 152-155. 226; lead-producing townships of, 
Crustacea of lakes in U. S., 166, 170, 225; lead region of, by A. J. Smith, 

171. 222-230, appendix, 268-281; politi- 
Crustal deformation of the earth, 158, cal parties in, 228, 229; population 

160, 162. ' per sq. mi. of, 226; property valua- | 
; CURTIUS, cited, 377. tions in, 228; statistical tables for, 

Cyanophyceae, 170. | 268-281 ; topography of, 225. 
f | Cyclops, 166, 167, 168, 171, 175; brevis-| Dubuque mines, 224, 

{ pinosus, 172. Dynamius, 337; blandus, 338; fimbria- 
, Cytoplasm, chlorophyll containing, 491. tus, 340; gratus, 342; opimus, 352; 

\ parvus, 340; placatus, 339. 

DANGEARD, on Chlamydomodineae, 488, 

. DANIELLS, W. W.—A case of alum pot. | Barth, crustal deformation of, 158, 160, 
oning, 652. 162. 

Daphnia, 166, 167; longiremis, 174; pul-| EASTMAN, C. W., 648; and L. W. Aus- 
tcaria, 172, 174. tin—On the relation between heat 

DAVENPORT, C. B., 535. conductivity and density of woods, 
DAVIES, JOHN EUGENE, address in mem- 539-546. 

ory of, 614. Echinoderm, eggs of, 496. 
Davis, J. J— Parasitic fungi of Wiscon-| Economic and sociai development of 

sin, 652. Kenosha and La Fayette counties, 
DECANDOLLE on heat conductivity, 539, with an introduction by O. G. Libby, 

542. R. H. Downes and Katherine P. Re- 
Definites, a division of initiatives, 105 gan, 543-609. 

differentiation of, 10. Economie and social study of the lead 
DE LA RIVE on heat conductivity, 539, | region in Iowa, Illinois and Wiscon- 

542. sin, O. G. Libby and others, 188-281. 
Demonstratives, 128-184; categories of, | Egocentric ideas, 11, 114, 128. 

128; non-pronominality of, 133;; Egocentrics, 13. 
sentimental rank of, 131. EISEN, formula for  iridium-chloride- 

Dendryphantes, 309; albopilosus, 316; acetic acid mixture, 494. 
arizoniensis, 326; cuprinus, 320;) Elaphidion villosum, 651. 
faustus, 318; felix, 313; fortwna-| EMERTON, J. H., drawings of spiders by, 
tus, 325; tlimbatus, Banks, 315; 282; New England Attidae, cited, 
Manii, 326; odiosus, 324; perfectus, 284, 311. 
323; pernix, 321; prosper, 314;! Entire angles, functions of, 470. 
proximda, 327; Smithii, 328; tropi- | Epischura, 175. . 
cus, 319; vegetus, 323; vigens, 317; | Error, equation for probability of, 450; 
vitus Cockerell, see Icius. expression for probability of, 438; 

Density in common woods, relation be- of computation, limits of, 4382; of 
tween heat conductivity and, 539. sum of logarithms, 441. 

DESMOND, H. J—A campaign cry of| Errors by which logarithmic computa- 
1844, 647. - tions are affected, translated by 

Determination of chlorine in natural P. E. Doudna and E. F. Chandler, 
waters, its accuracy and_ signifi- 427-474. 
cance, E. G. Smith, 359-365. Escambia, 334; electa, 336; valida, 336. 

Development and structure of swarm | Fulabes, 306. 
spores of Hydrodictyon, H. G. Tim-| Eutainia sirtalis, 526, 527, 582; sirtalis 
berlake, 486. lineolata, 532. 

DEVRIES, tonoplast of, 492. “Exceeds,”’ use of, 2, note. 
Diagrams for grammatical classification | Expression, limitations of continuous, 

of words. 5, 6, 14. 44; of coherent thought, 44; of in- 
Diaptomus, 169, 171, 175. coherent thought, 43.
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Fadrelandsrennen, quoted from, 402. Hannibal, 552. . t 
PATRCHILD'S work on Vaionia, 487. HARPER, AO: endiow Oly in memory oO 

in j ’. H. a , . 
Fauna of fresh ovater lakes, 165. Harprr, RR. A.—Cell structure and re- 

sen of ep plankton, 166" Teo} Tatton] Pi parasitic oo moshfoome, 632 of, to plankton, . g ush ,, ; 
FISHER on type of bifurcation i Researches on Synchitrium, Pilobu- 

532. xP fureation In snakes, lus, Sporodinia, and Fuligo, cited, 
FLEMMING, chromo-osmo-acetic acid mix-| ____ 486. ‘feation of. 4. 7. 8 ture of, 494; triple stain of, . | He, use and classification of Fs F385. 

‘ > > ’ 9 ® ? ’ 9 
FLINT, A. S.—Example of a theoretical note. ws we system of weight factors of ready | Heat conductivity and density jn coo 

application in the solution of ob- mon woods, relation betw : 
F aeration equations, 647. | sromiite a maia, 651 

“ sity Bay. table for 148. on Univer- HENSEN, on distribution, measurement 
Foodstuis, etymology of names of, 376. and production of plankton, 177, 
-HORBES, PROF., work of, -war . . ; . 
; animals, 167. on fresh-water HENtTz—North American spiders, cited, 
‘FOREL—La faune profonde des lacs Suis-| 1. tered coms BOT. 582 

es, cited, . UNCHS, ’ : . 

Rosaaiiang 224 esaty gig tot. | HIDE A Masoud gos, 
Fresh ‘water lakes, plankton of 163-187, | “Himself,” coinstative use of, 20. f 
Fuchsin-lodine green of Zimmerman, 494, Hopss, Ww. 4 cn Bio. Boulder trains 

Fuligo, 486. in the Pomperaug Valley, O02 ee, 

‘Function, as a basis of grammatical ark formation on the Atlant! , 
classification, 2; convenience of in- 652 Grlenraron of Stream chan: 
dicating, 52; indication of, by in- nels. & é 4g. € | 

thon 98; see also double fune- Hoox, B ‘A.—Repeating decimals, 648 ; 
ion si stereograms drawn by, 648. 

Function signs, 55, 60. — Household Svords : their etymology; J. D. 
Butler, 366-383; whose etymology 
is indicated, list of, 382-383. . 

Galena, 210, 211, 212, 218; 214, note, | Hoy, P. Rs on deép water fauna of 

Gameten in Sooenaeed, 723. HUDRIE, DENS, quoted, 394. 
GARMAN, SAMUEL, 529. 535. Hydrodictyon, swarm spores of, 486. 
“Gaussian equations, 468. Hyilus, 305. | 
‘GOLENKIN on neuclei of green algae, 488. | 

‘GorDoN, ion nustory of the American a evolution, cited, 419. “To. . : 2 114 
‘Gothenburg, 387, 394; alcoholic disenses| I, 1ié and classification of, 1, 32, 114, 

in, 391; Statistics on sales of spirit- Ice, expansion of. 145, 150, 153. 

G thenbu panors in, 391. hii Ice’ ramparts, BE. R. Buckley, 141-162 ; 
° of, 417 liquor system, bibliography cause of, 149; changes Involved in ; 

Gothenburg method of regulating the Totus peation of, 156; forms of, 144. 

iquor  tratiic, eorge Thompson, 4 . 
387-418 ; Gould’s discussion of. re- Idea-forerunners, 40, 
theneds gee promoter of philan- Imperialis Rossi, 208. 

Jy; ° . Fn ae Shle ? O 
; Inaugurative use of ‘‘he” and “his,” 24. Gouri. R. L., quoted, 387, 389, 393, | Incoherent thought, expression of, 43.9 . 

“Grammatical classification of words, di- Indefinites, a division Og) nanpeonomi: 
Grant  countee nent i population of nality of, 139; number of, 185 ; sen: 

201; lead producing towns of, 192, ppental rank of, 187; variety of, 
foe 96g ook 508 i oStatistical tables | inflection, function indication by, 53; 

‘Gratiot’s Fort 83 a history of, 54; isolated, 56. 
‘GC  tiot’s Gro re. B82 Initiatives, subdivided into definites and 

sae imertrin cree : ‘ indefinites, 10; words known as, 8. ‘Gravimetric method for estimating chlor- Interjections, 29, 32 

ne, ° ‘ 2, 583; lead-producing ‘Great Lakes, fauna of, 181, 183. Iowa county, 582, 5883; lead- 
‘Green Lake, biological survey cf, 167; townships on 192; statistical tables 

development of diatoms in, 176: “Tb or, f. 295. 26. 69. 137 
Mysis found in, 164; thermocline of, » USE OF, 40, AD, Ve" . 
174. __ eg: lat- 

arene in Wises eet. Heal plat Jo Daviess county, see also, Lead region 
‘Gymnosperms, special cilia in, 488; cili- of Illinois ; admission, of pesgtoes in 

ated cells in, 514; blepharoplast of, £0, oath hee ture. in, eeolegy it 

212; lead mines in, 212: precincts 
of, 250; records of, 214: statistical 

“HALL, R. D.—Action of tellurium and tables for, 252-267; township or- 
selenium on gold and silver salts, ganization of, 250. 
652. JOHNSON, JAMES, 210.
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. JOHNSON, R. H., 651—Axial bifurcation | Lead region of Illinois, B. M. Palmer, 
in snakes, 523-538. 208-221 ; Appendix, . 250-267; 

Jotus, 331; arcit pluvii, 333; Frostii, changes in population of, 215; con- 
332. trol of mines of, 208, 210; discovery 

Journal Asiatic Soc. of Bengal, cited, of, 208; early development of, 208 ; 
302. first railroad into, 211; geology of, 

211; laws governing rental of lands 
of, 209; lead producing townships 
of, 218, 214; leasing system in, 

KAHLENBERG, L.—An improved method 209; local government in, 218; lo- 
of determining latent heat of vapor- cation of mines of, 213; map of, 
ization, 647 ; Instantaneous chemical Plate XXI; political tendencies in, 
reactions and the theory of electro- 217; pro-slavery feeling in, 219; 
lytic dissociation, 652; Nitriles as statistical tables for, 215-220. 
solvents in molecular weight deter-| Lead region of Wisconsin, study of, by 
minations, 652; librarian, reports, O. G. Libby, 191-196; opening of, 

657, 659. 191; population of, 192, 193; prod- 
Karyokinesis in Hydrodictyon, 500. ucts of, 191, 194; relation to south, 
Kenosha, 554, 555, 556, 557. . 191; relation of Mississippi River 
Kenosha County, economic and social de- to, 191; valuation of farms of, 194. . 

velopment of, 545-581; density of | Leasing system, U. S., for mineral lands, 
population of, 559; foreign born 209, 210, note. 
population, 557; formation of, 545;| LuavenwortH, W. S.—Method of ana- 
geology of, 547; nativity of popula- lyzing the organic acids, 652. 
tion of, 553, 557, 563, 572, 573, 574; | Lecter, H. E.—Wisconsin place-names, 
peopling of, 550; products of, 578, 651. 
580; soils and topography of, 547;| Lerra, C. K.—Cleavage in rocks, 648. 
statistical tables for, 557-580;/ Leman, Lake, plankton in, 176, 179. 
towns of, 546; valuations per capita | Lanner, V.—Action of selenic acid on 
in, 360 576; wealth of population gold, 652; Natural telluride of gold, 

. in, ° 652. 

Kettle Range, Moraine Kames, 548. Leptodora, 173. 
KEYSERLING, see_Koch and Keyserling. Lipsy, O. G., 586; Greenback movement, 
KINGSLEY, Dr. J. S., in American Nat- cited, 195, note; Economic and §0- 

uralist, cited, 529. cial development of Kenosha and 
KLEBAHN, on cleavage in Sphaeroploca La Fayette counties, introduction, 

annulina, 487. 543-544; Lead reion of Grant, 
KLEBS, on cleavage in Hydrodictyon, 486, Iowa and La Fayette counties in 

492, 493, 499, 504, 509. Wisconsin, 191-196; Significance of 
KocHu, C., 2838, 284. the lead and shot trade in early 
KocH and KEYSERLING — Arachniden Wisconsin history, cited, 198, note; 

Australiens, cited, 302, 303, 305, cited, 208, note; Some pseudo his- 
331, 334, 345. tories of the American Revolution, 

KREMERS, EDWARD, and I. W. Brandel— 419-425; and others, Economic~and 
Quinhydrones as_ plant pigments, social study of the lead region in 

652. Iowa, Illinois and Wisconsin, 188- 
281. 

Librarian’s reports, 657; 659. 
Limnetie fauna, 168, 170, 171, 172, 183. 

Lachesis lanceolatus, 530, 532. Limnetic flora, 170, 183. 
‘““Ladde” traffic, 400, 401. _ _ | Limnocalanus, 172, 174, 175. 
La Fayette county, economic and social | Limnology, 164. 

development, 582; area of towns of | Linguacausate words, 12. 
609 ; election districts of, 583; fluc-| Linguistic method of different minds, 6. 
tuation of population in, 589, 591;| Linton, EpwINn, 535. 
lead producing towns of, 192, 1983) Linus, 342; fimbriatus, 352. 

- organization of, 583; soils and_to-| Liquor, statistics for sales of, in Nor- 
pography of, 200, 584 ; statistical ta- way, 411-413. 
bles for, 201-205, 231-249, 593-609 ; | Liquor traffic, Gothenburg method of reg- 
towns of, 583. ulating the, 887-418. 

_ LANGWoRTHY, J. L., 222. Littoral fauna, 169, 170, 183; flora, 183. 
LAPHAM, I. A., 163. . | Logarithm, transitiori from number to, 
Lead, discovery of, in Wisconsin, 191; 457. 

maximum production of, 198. Logarithmic computation, errors by 
. Lead and shot trade of Wisconsin, 192. which affected, 429; general nature 

Lead industry, effect of, upon locality, of, 457. 
213. . Longevity. problem of, C. H. Chandler, 

Lead mining in the Northwest, begin- 384-386. 
; ning of, 210. 

Lead mining in Wisconsin, with map| 

Lead Region of Dubuque County, by A. | 
J. Smith, 222-230; Appendix, 268- 

| 281. | Macvia, 343: Poultonii, 344; vittata, 
Lead Region of Grant and La Fayette 352. 

Counties, F. Belle Stanton, 197-4 Marriage names, 372. 
207; Appendix, 237-249; geology, ! MarsuH, C. D.—A new species of Cantho- 
199 ; map, Pl. XX; population, 201 ; | camptus, 651; The plankton of fresh 
products, 203, 204, 205 ; topography, | water lakes, 163-187; Plankton of 
199: towns belonging to, 198; soils, Green Lake and Lake Winnebago, 
Pl, XX. | «647, 651.
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MARSHALL, W. S.—The oak pruner, 657; | OWEN, R. D.—Report on Lead Region, 
The maia moth, 657. cited, 225. 

Mean error, approximate value of, 456; | Palestrina, 303, 304; variegata, 304, 354. . 
example of, 463; expressions for, | PALMER, B. M.—Lead region of Illinois, 
444, 453. 208-221: thesis cited, 583. 

Medusa, 184. | Pardessus, 302. 
Megatimus, 282, 288, 284. | PARKINSON, J. B.—Address in memory 
Members of the Academy: active, 629; | of J. E. Davies, 614, 647. 

corresponding, 642; deceased, 646; | Parnaenus, 283, 300, 307 ; funedris, 306; 
elect, 649, 654; honorary, 628; life, griseus, 301, 354. 
628 ; number of, 660, 661. ; | Patronomatology, 475. 

Memorial addresses, 610-625. Patronymics, 478. 
Mendota Lake, ice ramparts on, 141, 144, | PeckuHamM.—Attide of Central America, 

146, 153, 156; Plates I, I1I, VI, VU, cited, 300, 309, 385; Attide of Cen- 
VIII, X, XI. tral America and Mexico, cited, 334. 

MERKEL, formula for mixture of plati- | PeckHaM, G. W. & E. G.—Attide of 
_ num chloride and chromic acid, 494. North America, cited, 283, 284; Spi- 

Michigan, Lake, temperature at bottom ders of the Phidippus group of the 
of, 174. family Attide, 282-358. 

Mineral lands of the U. S., 209. PECLET on heat conductivity, 541. 
Mitotic division in Valonia, 487. Pret, 8S. D.—Records left on Wisconsin 
MIxXkR, F. K., 535. soil, 652. 

. Mohr’s’ method for estimating chlorine, | Pelamis bicolor, 531, 532. 
359; used by water analysts, 360. Pelias berus, 531, 532. 

Mollika, 303; metalescens, 303, 332; mi- | Peosta, wife of J. Dubuque, 222. 
cropthalmus, 303, 381. PERISHO, E. C.—Erosion history of 

Monona, Lake, ice ramparts on, 141, southwest Wisconsin, 652. 
142, 144, 145, 146; Plates I, TX. Personal characteristics, names derived 

Moork, THOMAS, quoted from, 379. from, 416. 
Mountain ranges, formation of, 162. Personal names, J. D. Butler, 475-485 ; 

Multiple thinking, 42. alluding to exploits, 479; Christian, 
MuRRAY, REV. JAMES, History of Rev- 481; connected with trees, 480; de- 

olution, discussed, 422-425. noting location, 479; derived from 
“My,” grammatical use of, 123. fathers’ names, 478; description of 
Mysis, 164, 180. occupation, 477, 480; given in view 

of some characteristic, 476; indi- 

. cative of mental qualities, 477 ; sug- 
gested by temperament, 479; re- 
ferring to water, 480; taken from 

Natural waters, apparatus required for calendars of saints, 482. 
analysis of, 361; chlorine in, 359;| Personais, 114-127; differ from one . 
difficulties in analysis of, 360; pro- another, 114; differ from other 
cedure for analysis of, 362; solu- words, 114; how far pronominal, 

tions required for analysis of, 361. 126; sense in which personal, 125; 

“Neither,” use of as an exclusive, 27. sentimental rank of, 121; so-called 

NEMEC, production of artificial vacuoles plurals of, 118. 

by, 497. PFEFYER, production of artificial vacu- 
Neuclear division in Hydrodictyon, 518 5 | _oles by, 497. 

time of, 503. Phidippus group of the family Attide, a 

Neuclei, spherical, 498; distribution of, spiders of the, G. W. & E. G. Peck- 
499. ham, 282-358. 

New California mines, 218. Phidippus, 282; ardens, 284; bardus, 

NICHOLSON, D. P.—Geyser activity in 290; californicus, 284; comatus, 

Yellowstone Park, 648. 291; Howardii, 348; incertus, 292; 

Northwestern Gazette and Galena Ad- montivagus, 293; morsitans, 348; 

vertiser, cited, 211, note. obscurus, 294; Rauterbergii, 295; 

Norway, 388; consumption of spirituous severus, 348; translatus, 298; Tyr- 
liquors in, 395; liquor problem of, rellii, 296; variegatus, 348; Work- 

394, 416; prohibition in, 399; ta- _,. manii, 297. 
ples giving votes on Gothenburg sys- | Philaeus, 298; bicolor, 298; chrysops, 

tem, 403-405. _ 299, 350. 
Number, trapsition from logarithm to| Pilobolus, 486, 508. 

457, 460. Pirithous, 306. 
Pisidium, 180. 
Plankton, distribution of, 173-179; mi- 

gration of, 173; need of a manual 
on, 185; relation of, to fish, 186. 

Plankton of fresh water Iakes, C. D. 
Marsh, 163-187. 

Occupations, personal names, descrip- “Plankton-poor” and ‘“plankton-rich”’ 
tive of, 477. lakes, 171. 

Oedogonium, 489, 515. Plerippus, 344; mimicus, 302. 
Ophibolus getulus, 525, 526, 532. Pl. orichalceus, 299. 
Opisthoncus, 345; verimilis, 346. Plén, Lake, development of plankton in, 

ORTON, EDWARD, Memorial address by W. | 176. 
H. Hobbs, 610. Polytoma uvella. 489. 

Ostracod,. 166. Pott, A. F.—Die personennamen, cited, 

Overturning of the Jakes, 175. AT. . . 

OwEN, E. T.—Language forms known as Prairie du Chien, 222. . 

negative, 651; Problem of interroga- Prairie region of southwestern Wiscon- 

tion, 657; Revision of pronouns, 1. sin, 200.
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Prepositions, 31. ScHLUNDT, H.—Migration velocities of 
Principal and proxy, 18, 19, 21, 22, 23, the ions in solutions of silvér nitrate 

25. _ in pyridine, 652. 
Probable error, 443; example of, 463. Secretary’s reports, 647, 651. 
Probability of error, formulas for, 438, | Selimus, 329; venustus, 329, 358. 

466. Series of values of errors connected with 
Problem of longevity, C. H. Chandler, Briggs logarithms, 433. 

384-386. Servaed, 299, 302, 304; vestita, 303, 352. 
Pronomen, 8. SHAKESPEARE, quoted from, 3870, 871, 
Pronominal medley, 1. . 374, 375, 381. 
Pronoun, a proxy, 4, 7. SHarp, F. C., secretary, report, 647; 
Pronouns, criteria for admission to class resignation, 654;  ##Shakespeare’s 

of, 3; true, 16; revision of, E. T. | knowledge of criminal psychology, 
Owen, 1-140. . cece, OF" 

Protoplasmic contents of cell in Hydro- | “She,” use of, 25, 27. ; 
dictyon, 489. Simaetha, 306; severa, 307; vestita, 352. 

Protospores in Synchitrium, 508. SIMON, EUGENE, 282. 
Proxy, pronoun a sort of, 4; 7, 18, 19,; Simultaneous thought common factor, 

50, 21, 24. R 49 : double function of, 52, 99, 107, 
eudo histories of the American Revo- _ note. | 

Ps lution, O. G. Libby, 419-425. | Single thinking, 43. 
Pseudopronouns, 10. _, | Skiagraphy in study of double-headed 
Pterodophytes, special cilia in, 488; cili- snakes, 523. . 

ated cells in, 514; blepharoplast of, | SKINNER, E. B.—Addréss in memory of 
B15. T. H. Safford, 620; secretary, report, 

Public lands, Congressional Act for the 657. ; | 
disposal of, cited, 209. Slavery in the lead region of Illinois, 

Pyrenoids, 490, 492, 5117, 512. ; 211. . 
Pityophis catenifer, 526, 532; sayi, 527, | SLicHtTmr, C. S., 428; Harmonic curves. 

532. of three frequencies, 648 ; Subterran- 
ean rivers, 652. 

SMITH, PROF.—Invertebrate Fauna of 
Redifferentiation of words used as pro- Lake Superior, cited, 164. 

nouns, 7. SMITH, A. J.—Lead Region of Dubuque 
Reductive words, 26. county, Iowa, 222-230; Appendix, 
Refiexives, 20, 21. 268-281. oo. 
REGAN, KATHERINE P., and R. H. Downes. | SmirH, E. G.—On the determination of 

—Economie and social development chlorine in natural waters, its ac- 
of Kenosha and LaFayette counties, curacy and significance, 359-365. 
543, 651. Snakes, axial bifurcation in, 523. 

Reinstatives, words known as, 19. “Some.” pronominal use of, 1, 8, 136, 
Relative clause, compared with tanta- 138. | 

mount expressions, 104; informa-| Spanish mines, 223, 224. 
tional, 86; restrictive, 86. Spherical triangle, equation connecting 

Relative clauses, 80-113. sides and angles, 431. 
Relative terminology, 78. Spermatozoon, development of, 514; and 
Relative words, 42-79. . Swarm-spore, comparison between, 
Relatives, degraded, 63; latent, 70; lin- | 515. ; 

guistic rank of, 78; misinterpreted, | Sphacroploca, cleavage in, 487; Golenk- 
69; promoted, 63; pseudo, 67; sub- in’s work on, 488; Klebahn’s figures 
sidiary values of, 62. ; of, 488. . 

Restrictive relative clause, 92-104; its | Spherical neuclei, 498. 
function, 102; its opportunity, 92; | Spiders of the Phidippus group of the 
its procedure, 95; its purpose, 94; family Attidae, G. W. & E. G. Peck- 
its warrant, 92. __ bam, 282-358. | 

Retrospectives, words known as, 8. Spindle formation in Hydrodictyon, 501. 
Revision of pronouns, E. T. Owen, 1-140. | Spirogyra, 486, 494. 
Ridge of LaFayette county, 582. Sporadinia, 486, 514. 
Risér, agitation in, regarding samlags, | STANGEL, C. G., on heat conductivity, 

402. cited, 539, 541. 
RITTER, W. E., 535. STAUNTON, F, BELLE.— Lead Region of 
Rocers, A. J.—The use of terms “sol- Grant and LaFayette counties, 197- 

vent’? and ‘‘flux’’ for higher temper- 207, 237-249 ; thesis, cfted, 586. 
atures, 652. . STIMPSON, PRror., 163. 

RUSSELL, W. M.—History of America, | Stockholm, alcoholic diseases in, 392: 
cited, 419. Statistics on sale of spirituous 

RUSSELL, on North American lakes, cited, liquors in, 391. 
165. STRASBURGER, 489, 493, 507, 515. 

Stresses, in ice sheet. compressive, 152, 
153, 156, 157, 160 ; tensile, 151, 152, 
156, 157. 

Sac Indians, 224. STRUVE, on expansion of ice, cited, 150, 
SarrorpD, T. H., address in memory of, note. 

620. Subsidiary values of relatives, 62. 
St. Pantaleon, a patron saint of the Ve- | Successive thought common factor, 48. 

netians, 371. . “Such,” vicarious use of, 33, 34. 
Samlags of Norway, relation of, to liquor | Superior, Lake, Smith on fauna of. 164. 

traffic, 395. Swarm-spores of Hydrodictyon, 486. 
Say, on crustacea of the U. S., cited, 166. | Sweden, 387, 388 389; prohibition in, 
Seandinavia, 394 volume of liquor traf- 399: statistics on liquor consumed 

fic in country districts of, 399, 400. in, 399.
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Swedish Samlag system, 389. Vestita, see Servaea vestita. 
Synchitrium, 486, 495, 508, 518. Vicarious. words, 9; thought phenomena 

in which they enter, 16-41. 
Vinegar Hill Diggings, 218. 
Viroqua, 331, 334. 

Taming of the Shrew, cited, 370. VoIGcT, on heat conductivity, 539. 
Tanganyika, Lake, fauna and flora of,| VoLHARD’s method for estimating chlo- 

184. . rine, 359. 
Temperature of lakes, 173, 174; at Madi-| Vollzellbildung of Strasburger, 492. 

son, table giving, 143. Volumetric methods for estimating chlo- 
= Thallophytes, cell division of, 513. rine, 359. 

| Thamnophis elegans lineolata, 526. 
“That,” pronominal use of, 12, 18, 26, 

28, 29, 36, 37, 63, 67, 75, 114, 133. 

“Them,” use of, 75, 76; augmentive use; WaLcKENamR, cited, 284. 
of, 26. Washburn Observatory, records of tem- 

Thermocline, 174. . perature changes at, 142, 143. 
Thinking, multiple, 42; single, 43. “Water bloom” on lakes, 176. 
THOMPSON, GEoRGE.—Gotheriburg meth-/ Waupaca lakes, thermocline of, 174. 

od_of regulating fhe liquor traffic, | “Wwe,” uses of, 18, 119, 120. 
387-418. WEIDMAN, SAMUEL.—Physiographiec feat- 

Thoracia, 306. ures of central Wisconsin, 652. 
“Thou,” ranked as personal, 26. _,| Western Emigration Company, 551. 
Thought connective, 35; expressfon, 43; | Where,” relative use of, 13, 70, 100. 

installments, bulk of, 45; measure- | “Which,” pronominal use of, 100, 108. ment, unit of, 46; phenomena, 16; | Wurirnavss, J. F., 525, 535. 
units, . . WHITNEY, J. D., on lez i 

THWAITES, R. G., 586—Early lead min- 211, 212. on lead regions, quoted, 
ing in Illinois and Wisconsin, cited, “Who,” uses of, 1, 3, 6, 7, 69. 
198, note ; Early lead mining In the WIRSELGREN, SIGFRIED, cited, 393. 
‘ever River region, : , ’ ILSON, researches on hin m 
Story of Wisconsin, cited, 198, note. cited, 496. on Echinoderm eggs, 

Thyd, see Thyene. . . | WINKENWERDER, H. A.—Observations on 
Thyene, 307; imperialis, 307, 352; vari- the migration of birds, 647. 

ans, 308. Winnebago Lake, fauna of, 181. 
TIMBERLAKE, H. G.—Development and Winnebago War, 583. 

structure of swarm-spores of Hydro-| Winsor, JUSTIN, on Murray’s History of 
dictyon, 486. the American Revolution, 423. 

Tonoplast of De Vries, 492. WISCONSIN ACADEMY OF SCIENCES, ARTS, 
Treasurer’s reports, 660, 661. AND LETTERS, binding of exchanges, 
Triglopsis, 164. . . 668 ; committees, 627; constitution, 
Trigonometric function, logarithm of, 669; council, 626; extracts from 

461. . . charter, 666; extracts from Wiscon- 
Tropidonotus fasciata fasciata, 523, sin statutes relating to, 668; list of 

532; fasciata sipedon, 528, 529, 530, members, 628; officers, 626; past 
531 ;natriv, 531, 532. presidents, 627; proceedings, 647- 

TRUE, EF. W., 535. . 665 ; resolutions regulating proceed- Two-headed snakes, see Axial bifurcation ings, 672. : a 
in snakes. . Woopin, PETER, 557. 

TYNDALL, on propagation of the heat | Woopworrtu, W. McM., 535. 
wave, 539. 

Upsala. amount of liquor constfhed in, YARROW ox” in American Naturalist, 
394. Yellow snake of ‘Barbadoes, 530, 532. 

“Yes,” and ‘no,’ vicarious function of, 
“ 37, 38. 

Vacuoles in Hydrodictyon, 492, 494, 496, | “You,” idea named by, 12. 
508, 512; intraplasmic, 506. 

Vatonia, amitotic and mitotic division in, 

Vaucheria, 489, 494. Zenodorus, 299, 300, 303, 807; @Urvil- 
VAN HISkE, C. R.—Discussion of Buck- lei, 352. a 

ley’s Ice ramparts, 158-162 ;°Man- | ZIMMERMAN, fuchsin-iodine green of, 494, 
ner in which igneous rocks make 495. ; ; ; 
their way to the surface, 652. Zine mining in Wisconsin, 198. 

Vega’s seven place tables, 442. Zygoballus, 322. 
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